Flight, 12 August 


with the RCAF 


Top-performance fighter and interceptor aircraft 
of the Royal Canadian Air Force, the Avro CF-100 
and the Canadair Sabre get their added service 
superiority with Orenda power. 

Serving with the RCAF in the critical zones of 
Western Europe with the NATO Defence Forces, 
and in the extreme cold of Northern Canada, 
Orendas daily demonstrate their superiority. 


Through constant development, the Orenda has 
increased in power, efficiency and reliability. But 
development never rests. The team which gave the 
free world this outstanding jet engine works un- 
ceasingly to break new frontiers in the gas turbine 
industry—to provide yet more power and efficiency 
for the planes of tomorrow. 


ORENDAS power the high performance 
Canadair Sabre 5 & 6 over Europe 


Squadrons of these all-weather interceptor Avro 
CF-100's will soon be in service in Europe. 


RENDA 


ENGINES LIMITED + MALTON, CANADA 


P.O. Box 4015, Terminal A, Toronto 
A.V. ROE CANADA LTD. MEMBER, HAWKER SIDDELEY GROUP 
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GLOBAL PROJECTION OF VISCOUNT SUCCESS 
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Above projection 
reproduced by permission o 

John Bartholomew & Son Lid. 

who hold the copyright. 4 


EUROPEAN 
SUCCESS 


During the operating year 
1954/1955 each BEA 
Viscount made a profit of 
£36,000 ($100,000). Aer 
Lingus report load factor of 
84°,, over 9 months. 


AUSTRALIAN 
SUCCESS 


From December 1954 to June 
1955 over 100,000 passengers 
were carried by T.A.A. The 
load factor averaged 85.2°,,. 
Daily utilisation has been 134 
hours per aircraft. 


CANADIAN 
SUCCESS 


During April T.C.A. passen- 
ger increase of 55%, over 
March. On  Toronto-New 
York run load factor increased 
to 86.5", and passenger swing 
to Viscount of 12%. 


FOUR ROLIS-ROYCE DART PROPELLER-TURBINE ENGINES 


VICKERS-ARMSTRONGS (AIRCRAFT) LIMITED 


WEYBRIDGE . SURREY - ENGLAND 


All over the world comes evidence of 
the Viscount success pattern, The 
foresight and confidence shown by 
operators investing in Viscounts is 
immediately reflected by higher load 
factors and increased profits, as soon 
as the aircraft go into service, Over 
225 are on order or in service for the 20 
airlines and three Governments who 
have decided where their future lies in 
successful air transport operation 
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Problems in Parallel 
The considerations that have led to the adoption of carry out continuous coastal patrols — probably 
Seamews for the Royal Air Force and the Royal from makeshift air strips—and to provide anti- : 
Navy are of more than domestic significance. submarine ‘umbrellas’ for convoys passing through a 
N.A.T.O. countries with long coastlines and islands coastal waters. 


to defend against submarines require large numbers 


of search-and-strike aircraft. They are needed to Aircraft for this purpose do not require great 
speed but they must be: Bs 
(1) Simple to build—so that they may be provided in 


numbers at low cost and their production widely dispersed 


as a measure of protection agaimst atomic attack, 


(2) Simple to operate —so that they could, if necessary, 
be flown and serviced by reservists with the minimum 


of training. 


(3) Rugged in construction —so that they can take off 
and land with case on anything from an emergency 


landing-strip, on a beach or golf course, to the heaving 


deck of a small escort carrier in heavy weather. 


(4) Efficient in operation for both search and strike. 


The Short Seamew fulfils all these requirements, 


The Short answer 
is the SCaammew 


Now in production for the 
Royal Air Force and the Royal Navy 


CAPS KEY 
The caps shown are those of the Commander-in-Chief, Allied 
Forces Mediterranean, and the senior officers on his staff 


SHORT BROTHERS AND HARLAND LTD., QUEENS ISLAND, BELFAST, N. IRELAND 


The first manufacturers of aircraft in the world; specialists in maritime aircraft sine 1910 
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Wherever it flies... 


Whatever the conditions 


= 
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DE-ICING 


Engines, Propellers, Windscreen, Wings and Tail, Fuel Filter 


CABIN AIR CONDITIONING 


NAVIGATION LIGHT FLASHER UNIT 


S 


The BRITANNIA depends on 
TEDDINGTON AIRCRAFT CONTROLS 


TEDDINGTON AIRCRAFT CONTROLS LTD., MERTHYR TYDFIL, SOUTH WALES Telephone: Merthyr Tydfil 666 
London Offtee S51 BROMPTON ROAD, S.W.3 Telephone: KENsington 4808 
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POWER CONTROLS 


BOULTON PAUL power controls are characterised by their SENSITIVITY, 
independent of aerodynamic loads; FIDELITY of response under all normal 
conditions of loading and rates of operation; STABILITY, inherent in the 
design; PRECISION in manufacture and performance; SAFETY, positively 
ensured by duplication of fundamental components; RELIABILITY, proved 
by a long history of trouble-free service; and VERSATILITY, enabling the 
system to be applied in widely varying arrangements to suit the require- 
ments of individual aircraft designs. Units similar to that illustrated 
operate the ailerons of the Avro Vulcan bomber. 


BOULTON PAUL LTD 


WOLVERHAMPTON, ENGLAND 
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UAL VOLTAGE 


the 
this switch 


The illustration shows our type G.S.7. 
ground power unit. It incorporates a 6-cylinder ROLLS- 
ROYCE engine driving our specially developed dual voltage 
generator. The engine and generator are unit mounted 
making for compactness and perfect alignment. Two separ- 
ate output cables are provided giving either 28 volts or 112 
volts as required. The change-over is made by means of one 
small selector switch mounted on the control panel. All the 
most advanced protective devices are incorporated, to safe- 
guard the aircraft and generating sets completely. 


(PATENTS APPLIED FOR) 


Although weighing only 
37 cwts. this set has proved 
easily capable of starting 
the largest jet and turbine 
engines at cither 28 or 112 
volts. A 40 kw. continuous 
output is also available for 
aircraft servicing. 


<a (FULL SPECIFICATION AVAILABLE ON REQUEST) V 0 
| INDUSTRIES LTD 


BIDSTON BIRKENHEAD. Phone BHEAD 6416 


VYERNONS INDUSTRIES LTD VALLEY ROAD 
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“Question Mark,” commanded by Major . 
Carl “Tooey” Spaatz, established the world 
endurance record by staying in the air for 
150h 40°, after being refuelled in mid-air. 
A fine example of the reliability of Fokker 


aircraft. 


PIONEERS IN THE PAST PIONEERS IN THE FUTURE 


FOKKER WILL SPAN THE WORLD AGAIN! 


THE NEW FOKKER F. 27 ‘‘FRIENDSHIP’’ 


twin-turboprop airliner for 28-36 passengers in 
which more than 35 years of experience in com- 
mercial aviation is incorporated, is the most suitable 
transport for short to medium range traffic available, 
meeting both ICAO and CAR4b_ requirements. 


THE ROLLS-ROYCE ‘‘DART’’ TURBOPROPS 


With which the “Friendship” is powered are the 
most reliable propeller-turbines available for this type 
of aircraft. They allow economical operation at all 
climates and safe and vibrationless flight at 20,000ft. 


~* * 


ROYAL NETHERLANDS AIRCRAFT FACTORIES FOKKER 


SCHIPHOL-ZUID TEL. ADDR.: FOKPLANES-AMSTERDAM 
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Britannia 
“Built-in” 
Fire 
Safety” 


We are proud to contribute the fuselage fire safety equipment 
for the magnificent new “Britannia.” This includes “pyrene” Aircraft 

Smoke Detectors and Visual Smoke Indicators, “pyrene” Duo-Head CO, 

Fire Extinguishing Equipment, and “Pistol-Grip” CO, Hand Fire Extinguishers. 
Together these highly developed “pyrene” appliances form a single, 
composite system, protecting passenger accommodation, flight 

deck, galley, equipment bays and freight holds—ensuring that 

fire in the fuselage is rapidly detected and as quickly dealt with. 

The “pyrene” range of fire appliances—most comprehensive in the world— 
provides complete protection for aircraft, airfields, and all industrial and 
commercial premises against every fire danger on land, at sea and in the air. 


% Smoke Detecting and CO, Fire Extinguishing Equipment 


For further information please write to Dept. FL8& 


THE PYRENE COMPANY LIMITED 


LONDON S.W.1 Tel ViCtoria MOI 


9 GROSVENOR GARDENS 


Head Office and Works: Gatat WEST BROAD BRENTFORD MIDDLESEX 
Canadian Plant. TORONTO 
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. storing the oxygen supply in its liquid state. This can 
he done by use of the Normalair liquid oxygen converter, 
which is similar to that marketed by the Bendix Aviation 
Corp. in the U.S.A. The product of painstaking design work 
and energetic development, the unit is outstandingly efficient. 
A converter of only § litres liquid capacity, weighing 29° 5 
Ib. charged, and occupying 0°7 cu. fi., provides as much 
gaseous Oxygen as 6 standard 750 litre storage cylinders, 
which weigh 90 Ib. charged, and take up 3° 6 cu. ft. of space. 


NORMALAIR 


YEOVIL, ENGLAND 


NORMALAIR (AUSTRALIA) PTY. LTD NORMALAIR (CANADA) LTD. 
MELBOURNE TORONTO, 


12 Auoust 1955 9 
= 
= 
oe ¥ he 
+ 
| \ 


ODERN radio and radar equipment is designed to work 
M:: A.C. of a precise and accurately-maintained fre- 
quency. Any substantial variation from this frequency 
will certainly upset the performance of this equipment. 
Close frequency control, therefore, is essential in any A.C. 
system offered to aircraft designers, if only for this reason. 
But there is another reason, every bit as important. Unless 
there is very close frequency control, load-sharing between 
two or more Alternators is impossible. And unless there is 
full load-sharing, the problem of providing spare capacity 
to allow for all emergencies becomes a formidable one. 
The Evectric Sundstrand Constant-speed Alter- 
nator Drive is capable of controlling for long periods 


SUNDSTRAND DRIVE 


Load Sharing : High efficiency - Low weight of system 
Reliability Altitude brushwear eliminated 


‘ENGLISH ELECTRIC’ AIRCRAFT EQUIPMENT DIVISION 
PHOENIX WORKS + BRADFORD 


CLOSE FREQUENCY 


HE SUPREME 
IMPORTANCE OF 


CONTROL 


without adjustment its output speed—and therefore the 
Alternator frequency—to within | ° over an input (engine) 
speed range of 3 to 1. Its control is so close, and its drive 
so ‘solid’, that itcan provide complete load-sharing between 
any number of Alternators, thus giving the best possible 
reliability and reserve capacity as well as allowing radio 
and radar equipment to work at full efficiency. 

This is no idle claim, for the Sundstrand Drive has been 
doing exactly this for several years in squadron service in 
the U.S.A.F. It is now being produced under licence by 
ENGLISH ELectric, whose experience of whole A.C. power 
systems and every component and accessory for them is 
unrivalled in the world. May we send you details ? 


40KVA 
ALTERNATOR 
ORIVE UNIT 


ENGLISH ELECTRIC 
aircraft equipment 
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AS LIGHT AS TYPE 2 PACITOR. At | Ib. 8 ozs. it’s the 
lightest aircraft fuel gauge in the world. That weight includes 
Indicator, Oscillator and Rectifier, all combined in the one 
unit for easy installation and speedy maintenance. A new 
lightweight tank unit (approx 4072s) is being produced to 
operate with Type 2 Pacitor. In many installations the gauge 
can be wired throughout with ordinary aircraft wiring — no 
heavy co-axial cable is needed. 
And we haven't sacrificed performance to get the weight 
down Type 2 Pacitor is second to none for accuracy. It’s 
fitted in the Bristol Britannia, the Blackburn and General 
Aircraft Beverley, and specified for several other military and 
civil aircraft. It's in full production and available NOW. 


Simmonds Aerocessories are a Ministry of Supply Design 
Approved firm for fuel contents gauges. Type 2 Pacitor has 
been accepted by the Air Registration Board. 


TYPE 2 PACITOR ELECTRONIC FUEL CONTENTS GAUGE 


Enquiries co: SIMMONDS AEROCESSORIES LTD. 
Byron House, 7-8-9, St. James's St., London, $.W.!. 
Head Office and Works: Treforest, Pontypridd, Glamorgan. 


Branches: Birmingham, Stockholm, Copenhagen, Melbourne, 

Sydney, Johannesburg, Amsterdam, Milan & New York 
A MEMBER OF THE FIRTH CLEVELAND GRouP 
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Varley Aircraft Batteries, in meeting 


the requirements of the ‘Britannia’ from the start, have 
finally been chosen by the ‘Bristol Aeroplane Company’ 
for their production aircraft. Amongst other manufacturers 
who have also adopted the VARLEY is ‘Vickers-Armstrongs’ 
for their ‘Viscount’. 


TYPE: 24.19/25 S 


24 volt, 20 Ah, . . (2 hour rate) 
Base dimensions . . inches 
Overall height. . . «. 6} inches 

Weight fully charged . 537 Ibs. 


VARLEY DRY ACCUMULATORS LIMITED 
BY-PASS ROAD, BARKING, ESSEX 
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British Thomson-Houston 
are proud that their motors, 
circuit breakers and 

other electrical equipment 


have contributed to the 


success of the 


tannia 


BRITISH THOMSON-HOUSTON 


THE BRITISH THOMSON-HOUSTON COMPANY 1 ED - COVENTRY + ENGLAND 
Member of the A.£.1. Group of Componies 
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THE RELIABL LE FIRE DETECTION EQUIPMENT 


4 
{ 
| PIRETEC (REG:) 
RE-SE rT ING - é 
eHERMO-ELECT RIC FIRE peTect OR 
works patent issued in force 
TYPE NUMBERS 
The are supplied in the {ollowiMB Ae M 
t ARB Authority Ref. N° Stores Ref 
f Single engined gireralt system TYPE No. 3102 3035 
engined aireralt TYPE No. TY. 3202 3036 5127 
Four engined aircraft syste™ TYPE No. T-?- 3402 3037 
« 
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SHIGH Performance Aircraft 
SWIGH Power Engines call for 


DROP FORGINGS 


THE FIRTH-DERIHON STAMPINGS LTD + TINSLEY - SHEFFIELD 
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Fuel Booster Pumps and 
Aircraft Fuel Line Equipment 


HAVE ONCE MORE BEEN CHOSEN 


BY 


FOR THIS OUTSTANDING NEWCOMER 


TO INTERNATIONAL AIR TRANSPORT — 


me Britannia 


SELF-PRIMING PUMP & ENGINEERING CO. LTD., SLOUGH, BUCKS ' Telephone: SLOUGH 23277 
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THE WHOLE WORLD AT YOUR DOORSTEP 


Thanks to your AIRCRAFT 


Learn to fly well, enjoy the beauties of flying without risk, with 
a ZLIN 126 TRENER, the up-to-date two-seater for elementary 
and advanced training and aerobatics. Its power and performance 
satisfy even the most exacting pilot. 

The ZLIN 126 TRENER is fitted with a WALTER MINOR 4-III 
engine, four cylinders in line, air cooled, providing everything in the 
way of safety, long life, economy of operation and simplicity of 
maintenance that can be wished for from a modern power plant. 


Enquiries to: 
THE DELEGATE IN THE UNITED KINGDOM 
6 UPPER BELGRAVE STREET, LONDON, S.W.1 


PRAGUE - CZECHOSLOVAKIA 
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DERS 


installed in the Bristol 


Britannia for the control of 


FUEL, OIL and 
WATER SYSTEMS 


Spherical Plug Cocks, 
with triple diaphragm 
sealing, of both manual 


and electrical types, are 
included in the instal- 


lation. 


SAFE AS SAUNDERS 


COMPANY LIMITED 
Aircraft Division 
BLACKFRIARS STREET -: HEREFORD 
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Blackburn and General ‘Aircraft Limited. Brough, E Yorks. England 
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Godfrey air conditioning equipment has been 

chosen for the Bristol Britannia. The 

equipment includes a T.F.10 Cold Air Unit, Godfrey equipment is 
installed in the following 


a W.E. 120 Water Extractor and a C.F.3 civil transport aircraft. 
Ambassador, Argonaut, 


Centrifugal Fan. The T.F.10, one of the turbo- 
Britannia, Friendship, 
is a lightwei, nit speciall 
fon series is @ lig y Hermes, North Star, Viscount. 


developed for large transport aircraft. 


HANWORTH, MIDDLESEX - HENLEY, OXFORDSHIRE 


MELBOURNE 


OverseEas COMPANIES: MONTREAL, JOHANNESBURG, 
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that here am I with a standard of 
living quite a bit above the average; yet in one respect I am 
going on in a groove, when for the sake of the odd pennies I could be 


enjoying the best cigarettes in the world— 


ror 20 


also in packings of 


STATE €XPRESS 210, PICCADILLY, LONDON, 
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Hobson 


PLIGHT 


the pilots 
quide to safety... 


The Bristol ‘“Britannia’’ employs Hobson Feel Simulator 
Units to provide ideal elevator feel characteristics. In 
many other modern aeroplanes, Hobson units provide 
artificial feel, in any or all of the three axes of control, 
where servo assisted or fully power operated surfaces 
are employed. The units illustrated are a bellows type 
Feel Simulator Control and stick loading Jack. The 
Control adjusts the pressure in the Jack to vary the 
stick centering forces with air speed changes. 
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POWER FLYING CONTROLS 
CARBURETTERS INJECTORS 
GAS TURBINE ENGINE ACCESSORIES, ETC, 


LIMITED 


H. M. HOBSON 


FORDHOUSES 


WOLVERHAMPTON 


NEW LIGHT-WEIGHT FLUORESCENT 


LIGHTING FOR 


ne new Philips fluorescent lighting system for aircraft 
has less weight than alternative systems, and has in- 
The control gear consists of only one 
stabiliser without any heavy choke, starter or 
there is no need for D.C. conversion. 
Consequently, weight is very substantially reduced and 


maintenance is virtually confined to lamps. 


creased efficiency 
amall 


capacitor, and 


@ OPERATES ON D.C. There is no need to reverse polarity 
to prevent “ black-ending ” due to migration of positive ions 
to the cathode at normal temperatures. 

@ EFFICIENCY Twice the circuit efficiency 
lamps usually employed. 

@ DIRECT CONNECTION FOR BATTERY OPERATION 
Can be connected directly to batteries, makes converters and 
regulators completely unnecessary. 

@ STEADY LIGHT OUTPUT Stabiliser control ensures 
that variations of supply voltage cause only very slight 
changes in light output, 


of filament 


PHILIPS ELECTRICAL LTO., 


LIGHTING DIVISION, CENTURY HOUSE, 


as fitted to the 
BRISTOL 
BRITANNIA 


@ IMMEDIATE STARTING A semi-conducting strip enables 
instant starting over a wide range of battery voltages 
without blinking. 

@ LONG LIFE LAMPS They have the characteristic long 
life of fluorescent lamps. 

@ ENDURANCE The filaments are very robust and have 
great resistance to vibration. 

@ RADIO INTERFERENCE SUPPRESSION VERY CON- 
SIDERABLY SIMPLIFIED The very simple circuit reduces 
the sources of radio interference. 


Lamps - Lighting Equipment - Radio - T/V 
‘Philishave’ Dry Shavers « Record Playing 


Equipment - Gramophone Records, Etc. 


SHAFPTESBURY AVENUE, LONDON, W.C.2 
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Britannia 


— 


PROTEU 5S vickers ‘ 


HEAT & CREEP-RESISTING STEELS 


are supplied in the form of bar, 
castings and forgings. 


FIRTH-—-VICKERS STAINLESS STEELS LTD., SHEFFIELD 
Telephone No: Sheffield 4205! 
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E are proud that the Bristol Aeroplane Co. Ltd. have selected our “ Glascorein ” 


laminated fibreglass sheeting to be used in many applications throughout this great 


Aircraft. This material is eminently suitable for aircraft use in view of its strength, 


lightness in weight, temperature resistance and electrical properties. 


ee We welcome enquiries from other manufacturers and industrialists for both our standard 


range of laminated glass and asbestos sheeting and tubing, also components produced 


to specification from all plastic materials. 


Thermo-Plastics Lid. 


1444 (6 lines) DUNSTABLE - BEDS Telegrams: THERMOPLASTICS, DUNSTABLE 


Telephone DUNSTABLE 


HALLS aircraft fin 


HALL'S ENGINE FINISHES 


HALL'S WHITE TOP FINISH 


... and varnishes are supplied to the Bristol 


is specified by the B.O.A.C. and is used on 
Aeroplane Company (Engine Division). 


the Bristol Britannia. 


No good relying on ‘rule of thumb’ with modern aircraft. Every detail — right 
down to the thinnest film of paint — is vitally important. That’s why it saves 
time and trouble to consult the specialists in aircraft finishes .. . 


JOHN HALL & SONS (BRISTOL & LONDON) LTD. 


Telephone : Euston 2262 


HENGROVE, BRISTOL 4 Telephone: Whitchurch 2161 + 1-5 $T. PANCRAS WAY, LONDON, N.W.1! 
MANUFACTURERS OF AIRCRAFT FINISHES SINCE THE EARLY DAYS OF AVIATION 


SPECIALIST 
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STR. 12-D | 


140-channel V.H.F. Airborne 


Communication Equipment 
dual Write for Leaflet No. 182/16 


installations STR. 18-C 
100-channel HF/RT Equipment 


Write for Leaflet No. 216/16 


SR4155 
1.L.S. receivers 


Write for Leaflet No. 186/16 


Standard Telephones and Cables Limited 


Registered Office Connaught House, Aldwych, London, W.C.2 


RADIO DIVISION + Oakleigh Road New Southgate London « N.II 
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The Bristol Britannia 


relies FIBREGLASS for its 


TRADE MARK 


thermal and acoustical insulation 


FIBREGLASS LIMITED, RAVENHEAD, ST. HELENS, LANCS (ST. HELENS 


LONDON OFFICES: 1/65 PICCADILLY, LONDON, W.1 (HYDE PARK 9115) 
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Customs versus Customers 


HE aptness of the double meaning of the word “Customs” has occurred to us on 

more than one occasion. The British Customs service is an example of the admir- 

able type of institution which continues to operate largely as has been its custom 
for a hundred or more years past. For the relatively slow-moving cargo steamers, which 
have also changed little in their methods, this is of no great moment; but for the air, 
which primarily sells speed, the position is very different. Failure to keep pace with 
developments—or on occasions, it would appear, even to recognize that aviation has now 
become a part of the transport picture—is having an increasingly detrimental effect on 
airline traffic and on the development of the British merchant air service. 

The Air League of the British Empire recorded in its memorandum last November 
that “the Customs service has no illusions left and trusts nobody.” Undoubtedly there 
is a difficult and unpopular job to be done, and our own Customs officials are at least as 
efficient as those of any other country. The difficulties are international ones, and much- 
streamlined versions of the time-honoured procedures are called for today. 

Among Customs officers, there are to be found enterprising individuals who endeavour 
at airports to short-circuit archaic procedures, and so speed up the handling of documents 
and goods. Their efforts are appreciated; but much better would be some official recog- 
nition of the problems as a first step towards their solution. It seems that more than one 
department would be involved, and the law itself would need to be changed. Thus the 
matter is probably one demanding first an official inquiry. It is to be hoped that action 
will not be long delayed, because the effect of these “archaic methods still insisted on .. .” 
(to quote Mr. Peter Masefield in the current B.E.A. Magazine) are no longer merely an 
inconvenience to a few individuals, but have become a serious handicap to the country’s 
air traffic. 

Some examples of anomalies and out-dated procedures and practices may be quoted— 
including among them the fact that aircraft operators are still required to comply with 
some printed forms prepared and worded only for shipping, there still being no counter- 
part for aviation. 

Postal packets are cleared by Customs quite rapidly and with but one form to complete, 
yet an identical packet sent by air freight often requires hours or days for clearance, and 
a variety of paper work is called for. The cost is disproportionately higher. 

We can quote a personal example illustrating differences in cost and complication. 
An aircraft company in Switzerland recently wished to send us a photograph and a 
printed announcement. The envelope, 9in by 6}in, and weighing one-tenth of a kilo- 
gramme, was entrusted to Swissair, who were paid 9.25 Swiss francs for “routing, and 
weight or volume charge,” 1.60 for handling, 1.50 for waybill, and 0.30 for “post 
monopoly”—a total of 12.65 Swiss francs or just over £1. This envelope duly arrived 
at Waterloo Air Terminal in London, but was followed up with a B.E.A. bill for 14s 6d, 
comprising 8s 6d for clearance and entry, 1s for cartage, 2s 6d for handling, and 2s 6d 
for “Customs overtime.” 

Is it reasonable to expect to pay this much for the privilege of air transport, and why 
should there be Customs overtime at a 24-hour, seven-day-a-week capital airport? The 
fact that the envelope could be cleared quickly in this case was due only to an unofficial 
concession by the Customs officers. 

A ridiculous anomaly may be mentioned, whereby an article arriving in this country 
by air costs considerably more than it would if arriving at a seaport. This arises because 
duty is assessed on value of goods plus freightage. Insurance cost is also included. In 
addition, purchase tax is also assessed on the total of the costs plus the import duty. 

Another serious imposition in this country is the legal obligation to land an aircraft 
at a Customs airfield after crossing the coast, regardless of its ultimate destination. This 
involves the operator in high landing and airport charges, and lost time, not to mention 
the cost of the diversion. Matters are made worse by the reluctance of the Customs service 
to introduce facilities at airfields with only limited movements, or to provide them 
anywhere outside normal “office hours.” 
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Hunter's Unofficial Record 


Y flying a Hawker Hunter from Turnhouse (Edinburgh) to 
Farnborough, Hants, in 29 min 33.4 sec, S/L. R. L. Topp, 
A.F.C, officer commanding No. 111 Squadron, based at North 
Weald, created an unofficial record on August Sth. His average 
speed was about 680 m.p.h. This flight recalls the one made by 
S/L. J. W. Gillan, likewise C.O. of 111 Squadron, from Turn- 
house to Northolt in 48 min. The aircraft was a Hurricane, the 
year 193%, and the speed 409 m.p.h 
Not content with this performance, $/L. Topp made another 
flight last Monday, again from Turnhouse to Farnborough, and 
this time in 27 min 46 sec., representing a speed of no less than 
117 mph. The accuracy with which the aircraft must be flown 
to obtain maximum results can be seen by the fact that a reduction 
in flying time of just under two minutes resulted in an increase in 
speed of 37 m.p.h 


Hunter Accidents 

HE Farnborough Coroner, Mr. D. Stuart Jones, recorded, on 

August Sth, a verdict of accidental death on F/O. C. G. Price, 
who was killed when the Hawker Hunter he was flying crashed 
during the jubilee display at Farnborough on July 7th. The 
Coroner said the evidence did not enable him to arrive at any 
true final or exact cause of the accident, and in the circumstances 
he would leave the question open. The possibility arose, he added, 
of there being some defect in the powered control or mechanism 
aircraft, or that the pilot might have been in some error 

S/L. L. S. Lawton, commanding No. 247 Squadron at Odiham, 
Hants, said that he took part in the flight. He heard a message 
from F/O. Price to the effect that he had gone into manual 
control. The usual thing was to fly the aircraft under powered 
control; but, if a pilot wished, he would switch to manual, though 
that required greater physical effort 

F/L. R. 8S. G. Poole, commanding B Flight, No. 247 Squadron, 
said that immediately after take-off he noticed the aircraft piloted 
by F/O. Price was out of formation and flying very low. Price 
called him on the radio and said, “Have gone into manual on 
take-off. Leaving formation.” He thought Price had automatically 
gone into manual, possibly because of a technical failure. He told 
Price to rejoin the formation if possible or return to Odiham. At 
seemed in control of his aircraft and “quite happy.” 

There was another Hunter accident—though happily, it seems, 
without serious consequences to the pilot, $/L. Neville Duke- 
on August 6th. Flying a Hunter F.1, Duke was engaged on a test 
flight along the South Coast when engine trouble developed He 
made a belly landing on the grass at R.A.F. Station Thorney 
Island. The Hunter ran off the airfield and struck a sea wall. It 
was extensively damaged. Duke was flown back to Dunsfold in 
Hawker's Rapide. Later it was reported that the accident had 
aggrevated some trouble which he had been having with his back, 
and he was ordered to rest for three or four weeks 


Bell X-1A Destroyed 


HE world’s fastest aircraft, the rocket-propelled Bell X-1A, 

is reported to have “exploded” at a height of 30,000ft on 
August 8th, while still attached to its B-29 “mother ship.” The 
explosion is said to have taken place seventy seconds before the 
Rell was to have been launched for a test over the Mojave desert 
The pilot escaped injury by climbing into the B-29, which then 
jettisoned the 1A 


Atom Power in 1960 
HE chief engineer of the Lockheed Aircraft Corporation, Dr 
Hall Hibbard, said on August 4th that a nuclear-powered air- 
craft will be a development of the 1960s. It would be a military type, 
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he forecast, and not a transport, because of the problem of shield- 
ing the passengers from the rays of the nuclear powerplant. Dr. 
Hibbard said that he believed that the solution lay in diverting 
these rays instead of stopping them with lead plating, and he 
estimated that it would be 25 years before nuclear-powered pas- 
senger transports were regularly flying. 

Mr. Strauss, chairman of the U.S. Atomic Energy Committee, 
said recently: “We have been greatly encouraged by developments 
during the past year in the aircraft nuclear propulsion programme. 
Experimental results warrant a sharp intensification of these 
efforts.” 


STUDENT is the name by which the new Miles jet trainer (announced in 

“Flight” last week) will be known; a four-seat communications version 

may also appear. It is to be powered by a Blackburn Turboméca 

Maroboré 2 or two Palas 600s, and the Ministry of Supply is said to be 
examining its possibilities. 


Astronautics in the News 


OLLOWING America’s “earth satellite” announcement a 

fortnight ago, space-exploration has been receiving more than 
the usual amount of publicity; and a much larger proportion than 
usual has been of a well-informed kind, for a numer of pro- 
nouncements have been made by scientific bodies and individuals 
whose authority is unquestioned 

Thus the Royal Society has announced details of a £100,000 
programme, financed by the Treasury, for sending rockets to a 
maximum height of 120 miles; principal research objectives will 
be a study of the ionosphere, particularly in relation to long- 
distance radio transmissions; a search for meteoric dust below 60 
miles; and determination of the heights of regions in which the 
phenomenon of “air-glow” is strongest. The R.A.E. and five 
university groups are to assist. 

From America comes news that a rocket is shortly to be fired 
to a height of 60 miles, where a few pounds of sodium will be 
released. If it produces a glow, perhaps comparable with that of 
the moon at twilight, it will confirm the suspected presence of a 
natural sodium layer. The experiment was originally suggested 
by Prof. D. R. Bates, of Queen’s University, Belfast, some three 
years ago. 

In Copenhagen, astronautic authorities from many parts of the 
world have been attending the International Astronautical Con- 
They heard Mr. Kraft Eriche, of Convair, who is closely 
earth-satellite project, describe a plan 


gress 
concerned with the U.S. 


ACCOMMODATING in both senses 
is this Blackburn Beverley, seen 
embarking a Westland Whirlwind 
helicopter for tropical trials at Idris 
Airport, North Africa. The Bever 
ley left Boscombe Down on August 
4th, piloted by F/L. Stuart-Smith 
and with “Tim” Wood, Blackburn's 
chief test pilot, on board. The 


Whirlwind’s blades and spores were 
stowed in the freight compartment 
and there wos room for 42 pas 
sengers in the tail boom 
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TAKING SHAPE at Rad- 
lett, whence it had been 
transported from Read- 
ing, is seen the first pro- 
totype Handley Page 
Herald transport, with 
four Alvis Leonides Major 
engines. It weors the 
livery of Queensland Air- 
lines and thus adorned 
should fly in the S.B.A.C. 
display next month. 


to explore the 60-70 mile belt with manned delta-wing 
“satelloids.” 

Incidentally, it may be put on record that much of the original 
design-thinking behind the American satellite project was con- 
tained in a paper presented by K. W. Gatland, A. M. Kunesch 
and A. E. Dixon at the Astronautics Congress in 1950. Dr. Fred 
Singer, the American authority, has acknowledged that their work 
laid the foundation for the project which he later named “Mouse” 
(Minimum Orbital Unmanned Satellite, Earth). The subject is 
discussed and illustrated in some detail (pages 205-212) in Mr. 
Gatland’s book, Development of the Guided Missile, published 
for Flight by Lliffe and Sons, Ltd. 


Dowty Directorships 


WO directorships in companies of Dowty Group, Ltd., are 

announced. Mr. E. H. Bowers joins the Board of Dowty Hy- 
draulic Units, Ltd., as director ar“ chief designer. With Parnall 
Aircraft from 1939, as development engineer on hydraulic gun 
turrets, Mr. Bowers joined the Dowty organization in 1944 to 
take charge of hydraulic development, and from 1949 was addi- 
tionally responsible for hydraulic-pump design, including that 


Mr. D. E. Wiseman 


Mr. E. H. Bowers 


of the Vardel pump. In 1953 he was appointed chief engineer of 
Dowty Hydraulic Units, responsible for design and development 
of all industrial hydraulic equipment. 

Mr. D. E. Wiseman is appointed to the Board of Dowty Hy- 
draulic Units as director and general manager. His early training 
was with the B.S.A. and Daimler companies. He became general 
manager of the aircraft division of the Pressed Steel Co., Oxford, 
and subsequently managing director of Short and Harland, Ltd. 

Mr. Wiseman has also had experience in Canada, as assistant 
general manager, production, at A. V. Roe, Ltd., Malton. He has 
latterly been general manager for United States Time Corporation, 
until he left to take up his appointment with the Dowty Group 


Orpheus Power for NATO 


UBJECT of agreements signed between the U.S. Government 

and France under the Mutual Weapons Development Pro- 
grammes are two light fighter/attack aircraft powered with the 
Bristol Orpheus lightweight turbojet. They are the Bréguet 1001 
Taon and Marcel Dassault Mystére XXVI. The Orpheus has 
already been selected for the Fiat G.91, subject of another 
M.W.D.P. agreement signed some weeks ago by the U.S.A. 
and Italy, and is, of course, the power unit of the Folland Gnat, 
which flew for the first time on faty 18th. 

Three prototypes each of the Taon and of the Mystére XXVI 
are to be built, and three G.91s have already been ordered. Addi- 
tionally there will be twenty-seven G.91s for tactical trials under 
the direction of SHAPE. The Orpheus itself is being developed 
by the Bristol Aeroplane Company under a joint M.W.D.P. 


agreement recently signed by the U.S.A. and the United Kingdom 

A statement by the American Department of Defence runs: 
“These joint agreements will assure a full and logical development 
programme designed to fulfil the NATO requirement. The selec- 
tion of the Fiat, Bréguet and Dassault airframes and the Bristol 
engine was based upon a detailed technical study of various pro- 
posals conducted under the sponsorship of NATO's Advisory 
Group for Aeronautical Research and Development. When the 
prototypes of all three designs have been technically evaluated, a 
final decision will be made on production.” 


Turboprop Fighter 

HE Republic XF-84H experimental turboprop fighter, 

powered with an Allison XT-40, made its first flight at the 
U.S.A.F. Flight Test Centre, Edwards Air Force Base, Cali- 
fornia, on July 27th. The machine has been built “to test 
the feasibility of supersonic propellers of turboprop-type fighters 
for operational service with America’s armed forces.” It was 
airborne on its first flight for 35 minutes, mostly at a height of 
20,000ft. Test pilot Henry G. Baird, Jr., described it as “a real 
honey.” Certainly it should prove very fast, especially when an 
afterburner is fitted, as is contemplated. A maker's announce- 
ment runs: “Because of its speed, long range and ability to carry 
extremely heavy armament loads and still take off from very 
short runways, the ‘H’ meets requirements for a U.S.A.F. low- 
level fighter/bomber or Navy carrier-based dive bomber.” 

In its present form the machine has been built to “split” just 
forward of the cockpit in order to take several different forward 
sections, one of which mounts a three-blade supersonic airscrew 
built by the Aecroproducts Division of General Motors. Other 
supersonic airscrews by Curtiss and Hamilton Standard will be 
tested eventually. A remarkable aerodynamic feature is the so- 
called “vortex gate,” a triangular dorsal fin just behind the 
cockpit, intended partially to neutralize airscrew torque. 


Capt. Lamplugh’s Retirement 


AS recorded in our issue of June 24th, Capt. A. G. Lamplugh, 
C.B.E., F.R.Ae.S., M.1.Ae.S., M.C.A.L, F.R.G.S., has been 
compelled by ill-health to retire from his post of underwriter and 
rincipal surveyor to the British Aviation Insurance Co., Ltd. 
lis retirement takes effect on September 30th, but he has 
accepted an invitation to join the company’s Board. 

The directors announce the following appointments, with 
effec, from September 30th: Mr. R. H. Jennens, deputy under- 
writer, to be underwriter to the company; Mr. J. H. Hine to be 
deputy underwriter; Mr. C. R. Jeffs to be underwriter’s assistant 


PANTOBASED is this YC-123E designed and built for the U.S.AF. by 
the Stroukoff Aircraft Corporation. It is intended to operate from 
water, ordinary runways, snow, ice, or unprepared strips 
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Tucking its wheels up smortly, the Valiant gets airborne for its record flight to Baghdad, first of six legs to Woomera. 


THE WOOMERA VALIANT 


Features and Procedures Observed at Departure 


Serial WP 209), which is spending six months on the 
Woomera bomb-ballistic range gathering information on 
the trajectory and behaviour of bombs of various weights and 
shapes dropped at the speeds and heights now to be expected from 
these bombers 
As we briefly reported last week, the Valiant left Farnborough 
on July 3lst to fly to Woomera via Habbaniyah, Karachi, Negom- 
bo, Singapore and Darwin, the crew taking their time over most of 
the distance, but attempting to set up point-to — records be- 
tween London and Baghdad and Singapore and Darwin. A record 


| ‘IRST of the V-bombers to go overseas is a M.o.S. Valiant 


attempt over the whole distance was not feasible because the 
refuelling and starting facilities available to the Canberras in the 
England to New Zealand race were no longer there 

The total distance was 9,829 nautical miles, and the first 2,411- 
mile leg to Habbaniyah was flown in 4 hr 51 min 28.8 sec, at 
a speed of 523.482 m.p.h., which is being submitted as a record 
Lack of a spare part f 


eld up WP 209 for a week at Negombo, 


Ceylon, but it reached ae pg on Monday 

The aircraft was captained by W/C. J. F = O.B.E., D.F.C., 
A.F.C., who will return to the United Kingdom after about three 
weeks, having handed over the aircraft to the co-pilot, S/L. J. R. 
Tanner. Later in the programme Australian crews will probably 
fly the Valiant as well. 

The departure from Farnborough afforded a first view of the 
procedures in getting these large aircraft off the ground and of 
some of the equipment fitted. Both pilots have the Martin Baker 
Mk 3 ejector seat and wear the leg-restraint garters associated with 
this equipment. None of the crew appeared to wear pressure- 
breathing waistcoats, but the new British pressure-demand mask 
was in evidence. The other crew members (four on this occasion, 
though there are normally three) wore the new ankle-length boots, 
Mae Wests and a new type of back-type parachute with quick- 
adjusting harness straps and barometric release capsule in addition 
to the normal rip-cord. They sit side-by-side in rearward-facing 
seats low down at the back of the crew compartment and have only 
two small oval windows, one on cach side of the fuselage, each of 
which is inset in an oval door. That to starboard is a crash-escape 
exit and the other is the main access door and parachute exit. 
It hinges upwards and can be jettisoned. A large blast-shield 
is swung out into the slipstream from inside the doorway to allow 
the crew to fall clear of the aircraft when baling out. Both pilots 
eject after jettisoning a roof panel. 

Valiant WP 209 showed some signs of a night out in dew-laden 
air and looked a little sad in its drab silver Bomber Command 
finish; but it is aerodynamically a very clean design. A slight 
anomaly was the fitting of an external windshield-wiper, presum- 


(Lower left) The crew before departure: (1. to r.) W/C. J. Finch, 
S/L. J. R. Tanner, F/L. A. Sacks, F/L. D. Fish, navigators, F/L. C. R. 
Le Belle, signaller, and Mr. B. A. Maries, M.o.S. engineer 


(Left) Preparations for take-off. Baggage is ready for loading and 
the ground crew stands by. 


(Below) The five brake cylinders and Maxaret unit on a starboard main 
wheel. The chock is marked “V-bomber flight.” 


“Flight” photographs 
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ably for use at low speeds. Also in evidence were Maxaret braking 
on all four main wheels, panels indicating an air-conditioning 
ground connection, and air- and nitrogen-bottle charging points. 
Just ahead of the twin nosewheels, and aft of the two-coloured 
radome nose, is the small visual bombing window. A slot and 
acrofoil slat are fitted outboard of the leading edge of the intake 
separator on cach side, to balance the engine-air intake in certain 
conditions. Turbulators, now familiar at the fin/tail-plane junc- 
tion, appear to be of slightly greater cord, but less deep than those 
seen earlier. 


Preparations for take-off were not too lengthy, but involved the 
topping-up of fuel tanks from a pressure refueller, while some 
fuel drained into drums set under the wing-tip vent pipes. A large 
generator trolley was connected up for various ground tests, until 
the crew actually climbed in and their luggage was stowed on 
board. The bomb-bay, containing various equipment and spares, 
was already shut. 


After preliminary internal checks the ground generator was 
again started and a full check of flying controls, flaps and airbrakes 
carried out, watched by an engineer outside the aircraft, who kept 
in contact with the crew through a wandering intercom lead. 
All flying surfaces were moved through several complete cycles 
and the tailplane incidence-change exercised. 


Following this, the Avons were started from port to starboard 


S detailed in these columns last week, a feature of the final 

National Air Races meeting of 1955, to be flown at Baginton 
Aerodrome, Coventry, on Saturday, August 20th, will be the aero- 
batics contest, held for the first time, for the British Lockheed 
Trophy. The competition will be between six finalists chosen 
from sixteen entrants (of six nationalities) who will take part in an 
eliminating contest next Friday evening. As will be seen from 
the list below, most of the aircraft are of “classic” aerobatic 
types, the majority of them small biplanes. 

Arrangements for the two days are, briefly, as follows: — 

Friday, August 19th.—Race practice, followed by aerobatic 
practice, in the morning, and again in afternoon; King’s Cup Race 
practice from 4 p.m. to 5.15 p.m.; Lockheed Trophy aerobatic 
eliminating contest (16 aircraft at ten minutes cach) begins at 
5.30 p.m. Public admitted from 2.30 p.m. 

Saturday, August 20th.—Gates will open at 9.30 a.m. From 
10 a.m. to 1 p.m. the six National Air Races will be held, variously 
over three and four laps of a 6.4-mile rectangular course, to be 
followed at 2.30 by an air display. At 3.50 the 23rd King’s Cup 
Race will begin, over four laps of a 17-mile rectangular course. 

From 4.55 to 5.50 the finals of the aerobatic contest will be 
flown, then several more display items will fill in the time until 
6.30, when the prizegiving takes place 


For prowess in aerobatics: At—and on behalf of—the Royal Aero 

Club, Lord Brabazon receives from Mr. J. B. Emmott, director of 

Automotive Products Co., Ltd., the Lockheed Aerobatic Trophy. The 
Trophy will be competed for at Baginton on August 20th. 


BAGINTON’S VARIETY PROGRAMME 
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and gradually the crew were cut off from the outside world as the 
various leads were detached. It appears impossible to see very 
much of the airframe from the cockpit. Finally, when all was 
clear, the aircraft taxied out to the end of the runway and, after 
further exercising of controls, full power was applied against 
brakes. The take-off run was long in the still morning air, but the 
wheels were retracted immediately the aircraft left the ground. 
A long starboard orbit brought the Valiant back over the control 
tower at an impressive speed for the timing check; then it climbed 
away very fast, already on course for Baghdad West, where the 
second tme-check was to be made before back-tracking to 
Habbaniyah for the first landing. Unfortunately a detour of some 
300 miles from the Great Circle course has to be made to avoid 
penetration of the Iron Curtain in the Balkans. Although a 
computation was made to correct the flight time so that London 
was the actual starting point of the record flight, none was made 
for the Iron Curtain detour. The record flight from Singapore 
to Darwin involves no such detour and the speed was con- 
sequently expected to be somewhat higher. 

Ihe aircraft was to fly at heights stated to be “between cight 
and nine miles” and at unspecified speeds; but the record figures 
give some indication of its capabilities. A spotlight has been 
mounted to shine downwards from the tail-cone, presumably to 
give a visual indication for optical instruments on the ground. 
Otherwise this Valiant appeared to be an entirely standard B.1. 


Entries for the six National races are given below. The results 
will decide the final destination of the British Air Racing Cham- 
pionship for 1955, and the first 15 pilots in the Championship table 
will be eligible to compete in the King’s Cup Race. 


The display will include such varied fare as formation aerobatics 
by a Naval Sea Hawk team, a demonstration by four Bomber 
Command Canberras, another by four Gannets, a trapeze act 
under a helicopter by Mme. André Jan, and a descent by M. René 
Vincent, using three parachutes in succession 


Admission prices are: Friday: R.Ae.C. and reserved enclosure, 
2s (children under 15, 1s); ordinary admission, Is (children 6d); 
cars, ls; motor cycles, solo or sidecar, 6d. Saturday: R.Ae.C. 
and reserved enclosure, 5s (children 2s 6d); ordinary admission, 
2s 6d (children 1s); coaches, 10s; cars, 2s 6d; motor cycles, ls 6d 
sidecar or Is solo. 


National Air Race Entries 


S.B.A.C. Cup.——G. C. Marler (Faleon Six), R. R. Paine (Hawk Speed 
Six), F. Dunkerley, pilot P. S. Clifford (Mew Gull), FP. Dunkerley 
(Sparrowjet) 


Goodyear Trophy.—P. Blamire (Gemini la), F. Dunkerley (Gemini 
la), J. N. Somers (Gemini 3) 


Air League Cup.—A. 8S. K. Paine (Proctor 1), E. N. Husbands (Proc- 
tor 1), BE. Crabtree, pilot A. Barker (Proctor 3), T. G. Knox (Proctor 3). 


Kemsley Trophy. A. J. Spiller (Messenger 2a), A. J. Linnell, pilot 
D. F,. Ogilvy (Comper Swift), J. R. Johnston (Hawk Trainer 3), i N 
Somers (Chipmunk), Cartwright Hamilton Aviation, Ltd., pilot D. W. 
Phillips (Hawk Major) 


Norton-Griffiths Trophy (for Tiger Moths only).--N. Jones, pilot 
B. Maile; Hon. P. Vanneck; Denyer; J. M. Donald; N. Jones, pilot 
B. J. Snook; L. P. Griffith eserves: L. R. Williams, pilot H, Armitage; 
J]. A. Greenhead 


Grosvenor Cup.—-Miss F. M. Leaf (Tipsy Trainer), C, Gregory (Tay- 
lorcraft Plus D), J. K. O'N. Edwards, pilot D. Westoby (Aiglet Trainer) 


Points Placings 


After the third mecting, at Bristol on June 11th, the following pilots 
had gained most points towards the respective trophies: §.B.A.C. Cup, 
R. R. Paine, 41 points; Air League Cup, T. G. Knox, 45; Kemeley 
Trophy, J. N. Somers, 53; Norton-Griffiths Trophy, B. Maile, 49; 
Grosvenor Cup, C. Gregory, 46; Goodyear Cup, J ¢ Somers 42 

Leading in the British Air Racing Championship was J. N. Somers, 
with a total of 53 points 


British Lockheed Aerobatic Trophy Entries 
The Argentine.—-Santiago Germano (Focke-Wulf Stieglitz) 


France.—-F. d’'Huc-Dressler (Stampe 8.V.4A), L. Biancotto (Stampe 
S.V.4A), A. Hisler (Sipa 200 Minijet) 


Germany.—A. Falderbaum (Bicker Jungmeister) 


Great Britain.—-F. 8. Symondson (D. H. Tiger Moth), R. L. Porteus 
(Auster Aiglet), E. Turner, pilot H. Wood or G. R. 1. Parker (Blackburn 
B.2 Trainer), R. R. Paine, pilot W. H. Bailey (Miles Hawk Trainer 4), 
T. H. Marshall, pilot F. C. Fisher (D. H. Tiger Moth), R. E. Gillman 
(Avro Club Cadet), Hunting Percival Aircraft, Ltd., pilot R. G 
Wheldon (Percival Provost T. Mk. 1), de Havilland Aircraft Co., Ltd., 
pilot M. P. Kilburn (D. H. Vampire Trainer T. 11), Gloster Aircraft 
Co., Ltd., pilot G. Worrall (Gloster Meteor P.V. 7/8 


The Netherlands.—-Fokker Works, pilot G. Sonderman (Fokker 
Spain.—José L. Aresti (Bicker Jungmeister 
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Valiant Record 


THE Valiant which is to carry out bomb- 
ballistic trials at Woomera, referred to on 
page 212 of this issue, established—sub- 
ject to F.A.1. confirmation—a new point- 
to-point record between Singapore and 
Darwin last Monday It covered the 
2,080.644 statute miles in 4 hr 50.1 sec, at 
an average speed of 518.36 m.ph. This 
betters the record of 4 hr 24.43 min set up 
two years ago by a Canberra. At Darwin, 
damage to the tail fin was expected to 
cause a 24-hour delay. 


Gyron-Sperrin at Hatfield 


THE Short Sperrin with a de Havilland 
Gyron turbojet in the lower port nacelle, 
flew from Aldergrove, Co. Antrim, to 
Hatfield on August 4th. A programme of 
intensive flying by Mr. C. 5. Basement, 
chief test pilot of the de Havilland Engine 
Co., is in prospect. 


FOUR OUTSTANDING ISSUES 


LAST year, for the first time, we introduced 
& special number of Flight in which the 
scope and echievements of the aircraft 
industries of the British Commonwealth 
were reviewed and illustrated. The issue 
was welcomed both at home and overseas, 
and it is our intention to repeat it this year. 
This greatly enlarged number, forming « 
valuable means of reference to aircraft and 
component firms in Canada, Australia and 
other ereas, will accordingly appear on 
Friday, August 26th_—a fortnight hence. |i 
will be appropriately followed by the 
annual Britain's Aircraft Industry Number 
(September &nd)—the biggest yet pub- 
lished—and then by the Farnborough 
Report and Farnborough Review issues. 


P.G.M. by C.P.A. 
MR. PETER MASEPFIELD, chief execu- 
tive of B.E.A., flew via Canadian Pacific 
Airlines’ polar route to Vancouver on 
Saturday last, August 6th. He was travel- 
ling on to Seattle, where, from Monday to 
Wednesday, the Institute of the Aero- 
nautical Sciences were staging a series of 
international discussions on  turbine- 
powered-transports. Mr. Masefield was 
to be guest of honour and principal speaker 
at last Tuesday's 1.A.S. dinner in Seattle. 


Focke Convertiplane 

A PATENT for a convertiplane has been 
issued in Washington to Heinrich Focke, 
formerly associated with the Focke- 
Wulf and Focke-Achgelis concerns. The 
machine, stated to have been ‘‘invented 
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RUSSIAN REVELATIONS 
These “Flight” copyright 
sketches have been prepared 
—from photographic evi- 
dence—to show character 
istic features of Russia's 
turboprop bomber and the 
large military assault heli- 
copter, both of which made 
their first public appearance 
over Tushino on July 3rd 
Significant features are the 
heavy sweep on the bomber's 
wing (suggesting high per- 
formance and development 
potential), and the work 
manlike design of the heli- 
copter, a feature of which 
is high capacity. 


for the Brazilian Government,” is of a 
highly unorthodox design. According to 
the New York Times, “when the aircraft 
is on the ground its nose, which carries 
the propellers, points upward at about 
45 deg, somewhat like a bird’s neck and 
head. The machine can take off vertically 
and hover, according to the patent. For 
the take-off, the wings revolve and assume 
a cylindrical shape. Once the craft has 
enough altitude, the pilot can flatten the 
wings to normal for horizontal flight.” 


Frank Bullen’s New Post 
APPOINTMENT of Mr. G. F. Bullen as 
chief production test pilot is announced by 
Hawker Aircraft, Ltd. The appointment 
took effect on August 2nd. 


Lightweight Economy 

AVERAGING more than 38 miles to the 
gallon of petrol, a Tipsy Belfair (62 h.p. 
Walter Mikron) was last week flown non- 
stop from Chievres, Belgium, to Sidi-Ifni 


in Spanish Morocco, a distance of about 


1,645 miles. Subject to F.A.I. confirma- 
tion, this breaks the straight-line distance 
record in class C.la (aircraft under 500 kg 
loaded) held by an American Mooney 
M-18L with 1,364 miles. The Belfair’s 
pilot was P. I. R. Andersen, who is test 
pilot to the makers, Avions Fairey S.A. 


Trident U 


FRANCE’S S.0.9050 Trident II, inter- 
cepter derivative of the S.0.9000 Tri- 


dent supersonic turbojet cum rocket 
research aircraft, flew for the first 
time on July 2Ist. The pilot was 


Charles Goujon, who is now continuing 
tests on both aircraft. During tests this 
month of the Trident I the machine has 
exceeded the speed of sound by several 
hundred m.p.h. in level flight and on the 
climb with only two of its three rocket 
barrels operative. Tests are also reported 
to have shown the Trident’s manceuvrabi- 
lity at high supersonic speeds. 


4 
AND NEW ROADS NO 


THE TIPSY BELFAIR in which, as reported 

above, P. |. R. Andersen flew non-stop from 

Belgium to North Africa. Extra fuel and oil 

tonkage, installed in the passenger seat, wos 
the only departure from standard. 


FRUITFUL GROUND: This Sikorsky S-51 (ex- 

B.E.A., and now operated by Autair, Ltd.) 

toured the South Coast on Bank Holiday Mon- 

day. Its appearance, ot a place and time 

where motorists probably had some particu- 

larly strong feelings, was sponsored by the 
Roads Campeign Council. 
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The Piper Tri-Pacer 150 
illustrated here is prac- 
tically identical with 
the machine described 
in this article; it is, in 
fact, the latest 1955 
version with slightly 
larger airscrew and a 
150 h.p. version of the 
Lycoming engine. The 
version described has a 
135 hp. engine. Up- 
holstery colours offered 
to customers are “Ten- 
nessee red, Miami blue 
or forest green.” 


Handling the Piper PA-22 Tri-Pacer 


Impressions of an Attractive Personal Transport 


} EMEMBERING glowing accounts of the Tri-Pacer’s 
operational performance against the Mau-Mau in Kenya 


(Bob Blackburn’s article in Flight of November 12th, 
1954), the writer lost no time in gaining permission to fly a 
machine of this type when, recently, it came to Gatwick from 
Rhodesia. 

The owner is Mr. H. H. C. Perrem, a businessman from 
Umtali, who bought his Tri-Pacer, VP-YMT, last January. He 
has flown over 200 hours in it already, and uses it extensively 
for business travel in the Federation. In fact, he could not 
look after his widely distributed interests without such means of 
transport. VP-YMT was lodged at Gatwick with Piper’s Eng- 
lish representative, the A. J. Walter Company. This firm has 
held the sole U.K. agency since 1936 but, since the war, it has 
beem able to import only eleven Piper Cubs and Cruisers, and 
those only on condition that 90 per cent were re-exported. 

The Tri-Pacer is a typical example of an American light air- 
craft. It has excellent performance and is very easy to fly. But 
it is principally a personal transport machine, and for this reason 
is provided with all those features for efficiency and comfort 
which make flying for the businessman a profitable and pleasur- 
able adjunct to his normal affairs. It will take off and land from 
short rough strips with large loads; climb well; cruise at 110 
m.p.h. at 2,400 r.p.m., using six gallons per hour (almost 
20 m.p.g. in still air); and it has a range of 530 miles. These 
are figures which Mr. Perrem has recorded, and in respect of 
range and consumption they are a good deal better than those 
given by the makers. With this performance the Tri-Pacer is 
very quiet and virtually free from vibration; it can be fitted with 
full blind-flying instrumentation and cormmunication and naviga- 
tion radio; it is sumptuously furnished, soundproofed and 
equipped with a really powerful and effective hot and cold air 
conditioning system. 

Maintenance and durability have been carefully studied and 
developed through the years. For instance, all control-cable 
pulleys run on pre-packed ball-bearings which should require no 
attention throughout the life of the aircraft. The control surfaces, 
similarly, move on steel bushes which do not have to be lubri- 
cated and can be replaced when worn for about Is 9d each. The 
fabric covering is treated inside and outside with a special fire- 
resistent butyrate dope called Duraclad, which is claimed to 
have a life of sixteen years. It gives a smooth and tough finish 
in any of the desired colours. Small fuel sumps in the supply 
lines from tanks to engine can be drained by giving a quarter 
turn and a light push on spring-loaded valves under the forward 


By C. M. LAMBERT 


fuselage. Before each flight dirt and water resulting from normal 
wear or careless refuelling can be drained away immediately by 
letting about an eggcupful of fuel flow out through each valve. 
A similar valve, which can be reached without unfastening the 
engine cowling, takes care of oil tank draining. The oil flows 
clear of the cowling along a plastic tube. So far, Mr. Perrem 
has discovered only one grease nipple in the airframe; it is on the 
tailplane incidence-change jack. The undercarriage has none. 

Although the 135 h.p. Lycoming 0-320 flat-four engine has 
been in production for a comparatively short time, its overhaul 
life is already 600 hours and Mr. Perrem hopes that this period 
will be steadily increased so that he will not have to do a major 
overhaul on his engine till about 1,000 hours, which is the 
standard time for the earlier 130 h.p. model. The 0-320 is also 
at the beginning of its development life and can be expected to 
give higher and higher power as it is developed in future, up to 
a possible maximum of some 220 h.p. The airscrew is made by 
Sensenich, and has two narrow-chord fixed-pitch metal blades 
with squared-off tips. 

The aileron and rudder control lines of the PA-22 are inter- 
linked by sprung cables, so that the aircraft can be flown either 
with rudder or spectacle control wheel alone. In fact, the use 
of rudder alone results in badly co-ordinated turns; but, since the 
control wheel has to be pulled back to keep the nose up in a 
turn, it is better to use this; and perfectly co-ordinated turns 
can be made with it. The nosewheel is steerable and, because 
of the linked controls, this too can be operated either with the 
rudder pedals or aileron wheel. Again the aileron wheel is the 
more effective of the two, and the aircraft can be steered like a 
car by rotating the control wheel. A tiny hydraulic damper takes 
care of shimmy. The hydraulic brakes of both mainwheels are 
operated together by a single handle in the centre of the cockpit 
Because of the steerable nosewheel no differential braking action 
is needed. The brakes can be locked on for parking by pulling 
the main lever and at the same time pulling a small stop on the 
panel, 

The cabin is well carpeted and the seats are wide and extremely 
comfortable for long flights. Conversation is possible at all 
power settings by only very slightly raising the voice. Visibility 
on the ground is excellent, with the engine cowling hardly pro- 
truding at all into the field of view; and the attitude during 
landing and take-off does not lead to any deterioration. In the air 
one feels a little shut in, since the wings are well forward and 
exclude any upward and rearward view. The cabin ceiling, also, 
is non-transparent, leaving the pilot with a wide but low band of 
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vision, like that from an airliner cockpit. The Tri-Pacer is 
normally a four-seater, but the rear seats can be removed to make 
room for a considerable volume of freight 

For blind-flying in Rhodesia Mr. Perrem requires no instru- 
ments, but he carries a R.C.A. AVR-20 H.F. radio. He knows 
the Federation well and has been flying light aircraft over it 
since 1933; in fact, he holds the sixteenth Rhodesian private 
flying licence. For the journey to England, however, he installed 
a turn-and-slip indicator, an artificial horizon, an extra com- 
pass, and an 18-gallon extra tank in the cabin to increase range 
to 900 miles. He made the journey in nine days; the aircraft 
behaved well, but he experienced head winds and bad visibility 
all the way. Night stops were made at Ndola, Abercorn, Kisumu, 
Khartoum, Aswan, El Adem, Tripoli, and Naples. The engine 
oil needed no topping-up on the journey, but it was changed 
ss part of standard maintenance procedure, at El Adem 

A noteworthy point in the makers’ handling instructions is that 
the engine should never be run on the ground for more than 
four minutes in cool weathe: and two minutes in hot, and then 
never above 1850 r.p.m. Take-off is made regardless of indicated 
oil temperature, and only the magnetos and the carburettor hot 
air are checked on the ground. This, of course, makes for quick 
departures, and for increasing engine life by avoiding full-power 
ground -running 

When I flew the Tri-Pacer with Mr. Perrem, the procedure 
was very simple. An eggcupful of fuel was drained from each 
sump under the fuselage and we climbed in A single door 
to starboard gives access to the two front seats and another to 
port serves the rear seats. Despite the closeness of the under- 
carriage leg and wing strut to the door, entry is reasonably easy, 
especially since the fuselage is level with the ground. Parking 
brake is applied, the engine primed and then started with the 
electric starter. We taxied out immediately and took off with the 
oil temperature just registering a reading. On rough grass, and 
with bungee-sprung undercarriage, the machine began to “hop” 
slightly, and had to be pulled off the ground, but the initial rate 
of climb was high. One immediately appreciates the quietness 
and lack of vibration 

When cruising height is reached the throttle is simply pulled 
back until it engages the cruising stop, and with very little trim 
change the aircraft settles down to level flight. I was not kindly 
disposed to the idea of cross-connected controls, but as soon 
45 tried them I realized how easy and comfortable long flights 
would be with them. They could easily be overridden for side- 
slipping. I did get the impression that the controls were linked 
through necessity rather than as a selling feature, for control 
was just sloppy enough, and damping in yaw just weak enough 
to make some form of connection desirable. However, the result 
is excellent and particularly noticeable on the approach, when 
the machine can be held dead on track simply by keeping the 
wings level with the wheel 

I trimmed the aircraft hands-off at 110 m.p.h., pulled the nose 
gently up 10 deg or so, and let go. An extremely slow phugoid 
started and showed no great inclination to damp out. I then 
yawed decidedly to the right with wings level and let go again. 
The nose passed straight over to the left and auitmel yawing 
Fully co-ordinated turns can 


and dropping away on that side. 


HANDLING THE PIPER PA-22 TRI-PACER... 


Mr. and Mrs. H. H.C. 
Perrem, from Umtoli 
in Rhodesia, who 
flew the Tri-Pacer to 
England last month. 
They made the jour- 
ney in nine days, 
without difficulties 
other than those 
caused by weather 


be made with aileron wheel alone, but once the turn is estab- 
lished the wheel must be pulled back to keep the nose up; and 
the bank must be held off to prevent the turn tightening. But 
the aircraft will fly straight and teed, hands-off, for long periods, 
and requires very little attention. One fact to remember is that 
every fifteen minutes or so the hot-air stop must be pulled out 
and released again after a few seconds; this is just to ensure that 
the carburettor is free of icing, to which it is very sensitive. 

The stall, throttled back and without flap, with two people, both 
main tanks full and the 18-gallon cabin tank partly full, comes at 
just over 40 m.p.h. with very slight buffet warning and absolutely 
no unpleasant characteristics. With the stick held fully back neither 
wing nor nose drops away, and very little height is lost. Recovery 
is immediate. The flaps are slotted and have two positions, “take- 
off” and “landing” and full flap can be lowered at about 90 m.p.h. 
The first application causes a strong nose-up trim change, but the 
second no appreciable further alteration. ‘The trimmer is in the 
roof, Auster-fashion, but has a large, smooth handle and a 
flush-mounted indicator moving fore-and-aft in the natural sense. 
It is, however, very low-geared and several turns are required for 
comparatively small adjustments, though the range available 
is ample. With full flap and throttle closed, we still had nearly 
half the trimmer travel in hand. 

In bumpy air the Tri-Pacer behaves well and can be left to 
ride the bumps more or less by itself, a characteristic which can 
be a great help in long bumpy flights. 

The approach is made with full flap, hot air selected, about 
one-quarter power and 80 m.p.h. The most comfortable method 
for good visibility is the long drag in, airliner-fashion, after which 
the touch-down is very easy indeed. With only a slight round- 
out the main wheels are brushed 
on the ground and there is no 
inclination to bounce or “bal- 
loon.” The nosewheel can be put 
down at any time and the brakes 
applied hard without risking a 
swing or a somersault. Since the 
aileron wheel controls both flight 
and nosewheel steering there 
is no transition from flight to 

round handling, and the whole 
anding sequence is made with 
this one control, thus practically 
eliminating the possibility of 
swinging or ground-looping. In 
a strong cross-wind, the Tri- 
Pacer tends to weathercock 
down- rather than up-wind. 
(Concluded at foot of p. 217) 


The Tri-Pacer 135, VP-YMT, seen 
at Gatwick during its stay in this 
country. It was sampled by the 
writer shortly before it returned to 
its home in Rhodesia. The Tri- 
Pacer was “lodged” with the Piper 
agent in this country, A. J. Walter 
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The force IMPA 250 mph 


| | This test is typical of the continuing research 
4 that makes Goodyear the world-leader in brakes, 
wheels, tyres and tubes for aircraft. It is one reason 
why development engineers often request the 
assistance of Goodyear in designing the right brake 
while the plane is still on the drawing board. 

The success of this research is proved by the 
fact that the world over more aircraft land on 
Goodyear tyres, tubes, wheels and brakes than on 
any other kind. 


Having successfully completed test requirements 
for landing and take-off in the 240 m.p.h. speed 
range, Goodyear high-pressure aviation tyres for 

jet aircraft are currently under test at 250 m.p.h. on / 
a dynamometer recently installed at the Goodyear 4 


factory at Wallasey. 
Simultaneous automatic control and recording 


of rate of change in speed and load on this new 
instrument permit for the first time the simulation 


of highest-speed jet aircraft. 


THE GOODYEAR TYRE & RUBBER CO. (G.B.) LTD, AVIATION DIVISION, WOLVERHAMPTON & WALLASEY 
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ONTARIO’S FOREST 
AIR WATCH 


Equipment of an Old-established 


and Well-proven Service 


Lands and Forests is the result of some thirty years of 

careful planning and development. Shortly after acroplanes 
were successfully flown, forestry officials recognized their adapt- 
ability to forestry work. ‘The first great war gave additional 
impetus to the idea. Men returning from the Service with flying 
experience and a better knowledge of its adaptability to forestry 
work made strong and effective recommendations to the 
Government. 

The spring of 1924 witnessed the start of the present-day 
Department of Lands and Forests Air Service. The aircraft in 
use at that time were known as HS2L flying-boats and were 
powered with a 12-cylinder Liberty engine driving a pusher 
propeller. From this somewhat humble beginning, subsequent 
years witnessed many changes in the type of aircraft used—c.g., 
de Havilland Moths, Stinsons, Norsemen, Fairchilds, Loenings, 
D.H. 6ls [sometimes known as the Giant Moth—Ed.], Wacos, 
Buhls, Hamiltons, Vickers Vedettes—until the present time 
when the Department operates 38 D.H. Beavers, three Otters, 
a Dove and two Bell helicopters. 

The first air base was at Sudbury. Other bases were soon 
established until today the Department operates 28 of them, 
ranging from Smoke Lake (Algonquin Park) in the east to Kenora 
and Red Lake in the extreme western boundary of the Province, 
and from Toronto in the south to Pickle Lake, the farthest north. 
Eleven of these bases operate the year round and headquarters 
are maintained at Sault Ste. Marie. 

From 1924 onwards many novel uses were found for aircraft 
in the administration of the Department’s work throughout the 
Province. The 44 aircraft are used principally for forest fire- 

otection work, but they also serve the requirements of the 
Divisions of Fish and Wildlife, Timber Management, Lands, 
Surveys and Engineering, Research and Reforestation. Over and 
above departmental duties, they are used in many instances for 
“mercy Rights” which stem from injury or sickness in the 
backwoods. 

The primary purpose of the aircraft, however, remains that of 
forest fire control. The problem of forest protection in Ontario 
is a big and complex one. The area to covered is almost 
240,000 square miles, and this factor, together with the multi- 
tude of causes from which forest fires may start, necessitates a 
very complicated organization. In the detection field, aircraft 
are used in conjunction with fire towers with most satisfactory 
results. They not only assist in finding the fires but supply the 
ag - crew by radio with the essential information necessary 
or immediate suppressive action. All aircraft used by the 
Department are equipped to land on water. Thus the thousands 
of lakes and rivers in Northern Ontario constitute ready-made 
landing areas and otherwise inaccessible areas can be reached 
quickly, as the time element is always of vital importance. 

All machines, too, are equipped with two-way radio-telephony 
and during periods of high hazard each one carries an initial 
fire-fighting crew and the necessary equipment to take the first 
suppressive action. During daylight hours, aircraft are con- 
stantly patrolling the forests to supplement observations taken 
from the fire towers and cover areas which are not visible from 
them. When haze, smoke and other atmospheric conditions 
limit the visibility range of the towers, aircraft patrols are 
absolutely essential. 

When smoke is detected the pilot fet to the location of 
the fire and radios to the nearest headquarters the exact location 
of the outbreak, its size, the type of terrain, and the amount of 
men and equipment required. The pilot is then instructed to 
pick up additional men and equipment from designated points 
and transport them to the fire. All equipment, including iron 
rations, is pre-packed in units and can be quickly loaded and 
transported. Phese units, with the corresponding number of 
men, are then flown in to the fire. Aerial cargo-dropping tech- 
niques have also been developed by means of which supplies can 


’ | ‘HE present Air Service of the Ontario Department of 


This striking photograph, taken recently at White River, Northern 

Ontario, shows one of the 134 fires that have been raging in the state 

during past weeks. In the foreground is a D.H.C. Otter by which the 
Lands and Forests Department has sent in men and equipment. 


be parachuted to fire crews to enable them to proceed to the 
fires “light” rather than encumbered by heavy loads of equipment. 
This method has greatly simplified the problem of bush 
transportation. 

In the fire-fighting field, aircraft also perform an invaluable 
service by dropping water bombs, which are used to retard the 
rate of spread nt a fasent fire at its incipient stage and beat down 
the flames until the ground crew can start suppression operations. 
Water bombs are constructed of two layers of kraft paper 
with a coating of latex between them, and hold 34 gallons of 
water. When filled they are cube shaped and weigh 354 lb. An 
aircraft normally carries 24 bombs and releases them in salvos of 
eight over the target. The bombing runs are carried out at an 
elevation of 200ft above tree-top level at an indicated air speed of 
not less than 80 m.p.h. 

Another useful instrument is the aerial ground-hailer which has 
been developed for the oral transmission of messages from air- 
craft to ground. It has been used effectively to direct fire-fighting 
crews from the air and to issue fire prevention warnings to the 
public. In many instances, it has also been responsible for the 
detection of persons lost in the bush. Helicopters are used in 
all operations and, in addition, for the laying of fire-fighting hose 
from the pump over the tree-tops to the fire-line 

Since the inception of the Department of Lands and Forests” 
Division of Air Service, a yeoman public service has been pro- 
vided which is too broad in concept to be adequately described in 
a short article. Throughout the last thirty years, often in condi- 
tions of great discomfort, hardship and even danger, Lands and 
Forests pilots have performed the numerous and varied tasks 
assigned to them, each contributing to the protection and 
development of their province. 


HANDLING THE TRI-PACER 


(Concluded from page 216) 


Altogether, the Tri-Pacer is an excellent personal transport 
aircraft, easy to fly and maintain and with a useful performance. 
Mr. Perrem has found that in Rhodesia, over stage-lengths of 
some 400 miles with loads of printing equipment and other items, 
the Tri-Pacer is ideal for his purpose Fipers have, of course, 
been building the Pacer and Tri-Pacer for many years, starting 
with the 125 h.p.-engined version. Now, for 1955, they have 
produced the latest model with 150 h.p. engine, increased all-up 
weight and a claimed cruising speed of 132 m.p.h. at 7,000ft 

PIPER PA-22 TRI-PACER 135 
(Lycoming 0-320 fiatfour: 135 h.p. at 2,700 r.p.m.) 


Span, 29.3ft; length, 20 ft; height, Ofc 4in: wing area, 147.5 sq ft; empty weight, 
1.100 Ib; maximum weight 2006 1b; wing loading, 13.5 Ib/sq ft; power loading 
13.3 Ib/h.p.; fuel capacity, 16 gal (44 gal with extra tank) . 

Performance: top speed, 139 mp h.; cruising speed, $.L., 70 per cent power 
123 cruising speed, 7.000%, 70 per conc power, 132 stalling speed, 
flaps down, 49 m.p.h.; service ceiling, 15,COOK: consumption at cruising power, 
9 gal/hr, range at cruising speed, 492 miles 
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U.A.T. Douglas DC.6A and a Saudi Arabian Airlines DC-3 at Beirut 

international Airport. The OC-6A was bound for Karachi, Saigon and 

Hongkong on the joint U.A.T.-Air Vietnam Paris to Hongkong service 
The DC.3 was operating the Medina service 


one of the most important centres of air communication 
in the Middle East. It is the focal point of an extensive 

network of air services operated by the airlines of the Arab States, 
and an increasing number of long-haul international carriers are 
serving it 

The latest addition to the long-haul operators to include the 
Lebanon in their route-pattern is Air-India International, and 
it was an invitation to fly on this carrier's inaugural service from 
London to Bombay via Diisseldorf, Zirich and Beirut which gave 
me an opportunity of seeing something, albeit too little, of air 
transport operations in the Middle East area 

Over two dozen scheduled operators fly into or through Beirut 
The long-haul operators include Air France, Air-India Interna- 
tional, B.O.A.C., K.L.M., Pan American World Airways, Qantas 
Empire Airways, Sabena, S.A.S. and U.A.T. Swissair and J.A.T. 
have terminating services, Sageta flies its Armagnacs through 
there on the Toulouse-to-Saigon run and Air Vietnam has a 
service through Beirut in conjunction with U.A.T. B.E.A. Vis- 
counts operate two flights a week from Nicosia to Beirut on behalf 
of Cyprus Airways 

The recent rapid development of oil resources in Arabia has 
brought about rapid expansion of the local airlines and traffic 
has increased enormously 

The founding of Mideast Aircraft Service Co. (MASCO) by 


Boss has established itself during the last few years as 


B.O.A.C. and Hunting-Clan Air Transport and the acquisition by 
B.O.A.C. of the controlling interest in Middle East Airlines give 
some indication of future trends 


B.O.A.C. is firmly established in the area and its position is 
rapidly being made even more secure. Apart from controlling 


ASMA 
TI RIYAN/MUKALLA 
ADDIS A GHURAF 

SALALAH 


The routes of the 11 Middle East airlines, which may form a unified 
network on the lines pioneered by Scandinavia 

Key: AD, Aden Airways; AJ, Air Jordan; AL, Air Libon; AR, Arab Airways; 
G, Gulf Aviation; 18, Iraqi Airwoys; KA, Kuwoit Airways; ME, Middle East 
Airlines; MS, Misrair; SA, Seudi Arabien Airlines; Syrian Airwoys 
Note: Kuweoit Airwoys operate a service from Kuwait to Coiro, the exact 
routing of which is not known, ond which is not, therefore, included on 

this diagram. 


Middle East Airlines, the Corporation owns Aden Airways, which 
in turn has Arab Airways as its associate; B.O.A.C. has an interest 
in Cyprus Airways; Gulf Aviation is a Corporation subsidiary 
and both Kuwait Airways and Iraqi Airways are associates. 

For some time most of the Middle East operations have been 
carried out with DC-3s and Vikings, although Saudi Arabian 
Airlines has some Convair CV-340s, DC-4s and Bristol 170s, and 
both Misrair and Air Liban have used Languedocs. Recently 
Air Liban, in which Air France has an interest, acquired two 
DC-4s, and this appears to have triggered some fleet com- 
petition; from the beginning of July Middle East Airlines has 
put two Hermes 4s, flown by Skyways crews, on to the routes 
which are common to M.E.A. and Air Liban and on which Air 
Liban is using DC-4s. It seems that the four-engined DC-4s 
were attracting traffic from the DC-3s and now the M.E.A. hope 
is that the faster and pressurized Hermes will prove more attractive 
than the DC-4s. In that area, where turbulence can be expected 
for long periods and up to considerable heights, the advantages 
of pressurized aircraft are obvious. Kuwait Airways is also using 
a Hermes on its routes from Kuwait to Beirut and Cairo. 

Both Misrair and Iraqi Airways have Viscounts on order and 


Beirut scene: An Air Liban DC.3 is taxying out on departure for 
Jerusalem, with Soudi Arabian Airlines OCD in foreground. In the 
background are a Persian Air Services York and Arabian Desert Air- 
lines Fiat G.212. Beyond the aircraft is the north-to-south runway. 
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MASCO is to include the present three Hunting-Clan Viscounts 
in its equipment. There seems to be a determined attempt to 
make the Middle East a Viscount area and the fact that MASCO 
will provide full servicing and overhaul facilities for this type in 
Beirut should do much to bring this about. The MASCO.- 
Hunting Viscounts will probably arrive in Beirut after this year's 
European summer schedules cease and it appears highly probable 
that they will be operated, or some of them at least, by M.E.A., 
which wants to operate a Viscount service between Beirut and 
London. These Viscounts are expected to remain in the Middle 
East for two years, by which time delivery should have started of 
the 12 aircraft recently ordered by B.O.A.C. 

There is also a project which, if it comes to fruition, would 
give the Middle East a single Arab airline in place of 11 of the 
present operators. This plan is much favoured by Middle East 
Airlines, and if it comes into being it will combine the operations 
of the following companies: Aden Airways, Air Jordan, Air Liban, 
Arab Airways, Gulf Aviation, Iraqi Airways, Kuwait Airways, 
— East Airlines, Misrair, Saudi Arabian Airlines and Syrian 

irways. 

Such a combination would cut out much wasteful competi- 
tion and improve aircraft utilization. The present route network 
of these companies is shown on the map reproduced here and 
it will be seen that at present there is much overlapping. For 
instance, the Beirut to Baghdad, Beirut to Kuwait, Damascus 
to Baghdad and Damascus to Kuwait routes are all operated by 
three of the 11 companies. Three of the companies also operate 
on the Beirut to Cairo, Cairo to Jeddah and Jeddah to Port Sudan 
routes; on the Beirut to Jerusalem run there are five operators! 

There is a large amount of business traffic in the area, with 
much of it centred on the oil districts; there is a lot of tourist 
traffic, with more developing; and the pilgrim traffic is vast. The 
Holy Land brings many tourists, but it is the Moslem traffic to 
Jeddah (for Mecca) which presents the local airlines with prob- 
lems. Recently the demand for transport to Jeddah was of such 
——- that the U.S. Air Force came to the rescue of the 
ocal carriers and transported large numbers of pilgrims. For 
some time Saudi Arabia had to face the problem of pilgrims 
who had spent all their money in making the journey to Mecca 
and had then been stranded; now all of them must take return 
tickets. 

The trouble in Egypt in 1952 took a lot of traffic to the Lebanon 
and Beirut International Airport's aircraft movements in that 
year, 20,664, were 222.67 per cent up on the previous year. More 
amazing is the fact that in 1953 this traffic did not decline but 
rose by another 9.06 per cent, and last year an increase of 18.34 
per cent brought the total of aircraft movements to 26,669. In 
1951, the airport's first full year of operation, 63,344 passengers 
were embarked or disembarked and a further 28,196 passed 
through in transit; last year there were 245,833 embarking and 
disembarking and 105,156 transit passengers. The terminal 
building, opened only 16 months ago, is already being extended. 
Aircraft movements at Beirut are now around 500 a week 

The airport has two 7,800ft runways (N.-S. and N.E.-S.W.), 
there is runway lighting and taxi-way lighting, and this year 
Calvert line-and-bar approach lighting is to be installed. The 
airport is closed by weather only two or three times a year, and 
then only for very short periods. In the rare event of Beirut being 
closed, Damascus—about two hours’ drive—is normally clear, as 
it is situated on the opposite side of the Lebanon mountains. 

Apart from the airlines already mentioned there are other 
operators using Beirut. Skyways are active there, and I saw a 

ork in Skyways livery but bearing the title Persian Air Services 
and a Persian registration—lI believe it operates a freight service 
between Teheran and Beirut. Two Curtiss C-46s bore the name 
and livery of Lebanese International Airways, and the old Fiat 
G.212 of Arabian Desert Airlines was also at Beirut; had a 
British registration and carried the red-and-white flag of Kuwait. 


The Fiat G.212 which bears on its fin a British registration (G-ANOE) and the red-and-white flag of Kuwait, is registered to Abdul Razzok 
Ibrahim Al Qadoome and operates under the title Arabian Desert Airlines. It was at one time the Avio Linee Italiane aircraft |-ENEA. (Right) 
One of the two Handley Page Hermes 4s as now used by Middle East Airlines on services from Beirut to Cairo, Baghdad and the Persian Gulf 


git 


This DC-3, seen at Beirut on arrival from Amman and Jerusalem, is 
operated by Arab Airways, a B.O.A.C. associate. The DC-4 in the 
background belongs to the French Air Force. 


Part of the main departure hall at Beirut International Airport with 
the restaurant above the traffic counters. Arriving passengers ore 
“handled” on the floor below the main hall. (Below) An Air Liban DC .3 
is seen on arrival at Beirut from Nicosio 
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The Design of Small Helicopters 


from the Economical Aspect 


“In twenty years’ time a small helicopter will cost 


no more than a light car.”—Dr. Heinrich Focke. 
LTHOUGH there are many gaps in our knowledge, the 
design of a small helicopter can now—in theory—be carried 
out in reasonable confidence that the end result will be 
substantially up to specification. One would therefore expect a 
rotating-wing Austin Seven to be successfully produced within 
the next few years or not at all. The protagonists of the “car of 


the air” give witness to their faith with that complete absence 
of any critical faculty which usually distinguishes fervour, whilst 
perforce earning a living by subscribing to the construction of 


monsters of ever-increasing cost and complexity 

The opposing school of thought, still unsettled by the remark- 
able events at Kittyhawk, do little more than draw attention to the 
present state of the art, where there are currently displayed more 
bearings, dashpots, gearboxes, and things that go bump once per 
rev than in any other form of transport. (It is pleasant to record 
that in this respect the average American design seems even worse 
than our own, as may be seen by comparing, for example, the 
rotor hubs of the 8-55 and the Bristol 171 

Various reasons for this complexity have been advanced in the 
ast, but in the writer's opinion the real reason is a lack of know- 
dee on some subjects within the design team concerned. Since 
this is an unorthodox viewpoint (the complexity of a fixed-wing 
design seems to increase directly with knowledge) it may be as 
well to give an example 

Some of the early constructors, notably Bell and Hiller, used 
see-saw rotors which enabled them to dispense with drag hinges. 
Unfortunately, it was not then appreciated that eliminating drag 
hinges from such a rotor reduces its damping derivatives to very 
low values, making the helicopter difficult to fly. Both firms solved 
this problem by fitting “stabilizing bars”, the effect of which was 
to increase the damping and hence the stability. These damping 
bars were fairly elaborate mechanisms, the principle reaching its 
ultimate complexity in the patents of Dr. Sissingh, who specified 
two viscously damped bars, for rate and attitude respectively 
Since the effect of drag hinges had not then been investigated it 
is presumed that neither Bell or Hiller realized that two rubber 
bushes on the flapping pin would have achieved the same improve- 
ment as the stabilizing-bar system 

In this example the simplification is obviously desirable, but 
many cases are not so straightforward. If a simplification reduces 
both the first cost and the payload, some criterion must be estab- 
lished which will enable the correct decision to be made 

Economics of Small Helicopters. The ultimate measure of 
efficiency for any vehicle which has to pay its way is economic 
efficiency. For large transport helicopters the criterion is operat- 
ing cost per seat-mile or ton-mile, and all project calculations are 
eventually expressed in terms of this parameter. An example is 
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ANMUAL UTILIZATION (> 
A~Hiller 360 Hiller Hornet 
SN CASO. Djinn 
gas-turbine heli F = Three-seat helicopter with 
copter supersonic rotor and rom 
D Three seet helicopter with sub jets 
sonic ramjpets 


Fig. 1. Variation of operating costs with annual utilization 


P. R. PAYNE 


By 


the determination of the optimum fin height for a tandem heli- 
copter: a low fin brings the rear rotor near the plane of the front 
one, resulting in a high interference power loss which leads to a 
higher rate of fuel consumption in cruising flight. A tall fin reduces 
the interference and the parasitic drag of the fuselage, but results 
in greater structural and transmission weight. The true optimum 
can only be found by calculating the variation of pence per seat- 
mile with fin height 

For the small helicopter the basic economic parameter is not 
so obvious. For such tasks as training, advertising, line surveying, 
whaling and air observation generally, duration is of more im- 
portance than speed, so that the assessment should be made on 
the basis of operating costs per hour. For crop spraying, payload 
becomes of importance as well, leading to operating cost per hour 
per ton of payload. Cruising speed is only of importance for such 
tasks as taxi work and light freight carrying. By tacitly assuming 
the cruising speeds of ali small helicopters to be of the same 
order, the operating cost per ton-hour can be used as a general 
index of efficiency, and this is probably the best compromise, 
even though it does not allow for such important factors as take- 
off performance and hovering ceiling 

In assessing general trends the most suitable method of calcu- 
lating operational costs for small helicopters is probably the one 
used by Commandant Boris.’ The form which this takes for pro- 
ject estimates is shown in Table I for the Hiller Hornet and 360, 
and the S.N.C.A.S.O. Djinn. In addition three design studies are 
included in order to cover the fie!d more thoroughly 

The insurance rate of 18 per cent of the first cost is based on 
the assumption that parts necessary for replacement after an 
accident would be invoiced at cost price, together with the labour 
involved in repair. This scheme was first suggested by Mr. Colin 
Cooper, and where it is not operated premiums are as high as 22 
per cent per annum, a value which would greatly emphasize the 
points which will be made in the following paragraphs. 

In Fig. 1 the operating cost per hour is plotted against utiliza- 
tion for the aircraft in Table I, clearly showing why it is essential 


TABLE |: ECONOMIC PERFORMANCE OF SMALL HELICOPTERS 
AND PROJECTS 


Hiller |S.N.C.AS.0 
Helicopter Hiller 3460 Djinn 
2,500 ib 1,000 Ib 1,300 ib 
Passengers two one one 
First cost (approx.) £12,500 £3,500 £8,000 
“Obsolescence ( S years)... Q. 500 £700 £1,600 
insurance (18%, first cost) £2,250 £630 £1,440 
interest on capital first cost) 4375 4105 124 
Pilot's salary £1,200 £1,200 £1,200 
Mechanics salaries £600 £400 
ennuel costs (6.925 03,035 £5,080 
‘Fuel consumption (gal/hr) "1 29 
Fuel cost (per hour) as 440 29 
(petrol) (kerosime) (kerosine) 
Airframe spares (per hour) a 41.0 £20 
Engine maintenance (per hour) 
“1.0 “10 41.0 


Pilot's flying bonus 


Project 


Mechanics salaries 


All-up weight 1,200 Ib 1,590 Ib 1,650 Ib 
Passengers one two two 

First cost (approx) £8,000 £3,500 £4,500 
Obsolescence (5 years) «1,400 £700 £900 
insurance (18%, first cost) £1,440 £630 
incerest on capital (3%, first cost) 424 4105 £135 
Pilot's salary £1,200 «1,200 £1,200 

600 400 


Fuel consumption (gal hr) 13 $s 10 
Fuel cost (per hour) 5.5 10 
(kerosine) (kerosine) (kerosine) 
Airframe spores (per hour) 2.0 10 41.0 
Engine maintenance (per hour) 41.0 103 
Pilot's Aying bonus 410 
Hourly costs «5.3 a3 


F 
= 
| | 
A Hourly costs (65 (64 69 
a \ B 
\ | 
\ ] Two-seat Three-seat | Three-seat 
, (Gas (Subsonic | (Supersonic 
Ww, * Turbine) Ramjet) Ramiet) 
a \ 
~ 
— 
2£00 Fined ennvual costs | €5.080 £3,035 £3,445 
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Ground to air operation by VHF 


airfield communication equipment a 


Marconi Equipment 
Type AD 801/818 provides... 


Optimum intelligibility and range. 


Simplicity of operation. 
Complete reliability in all climatic conditions. 


Flexibility in choice of initial installation and 


facility for easy addition of channels to meet 


increased traffic. % 


Remote control from up to five positions 


Simultaneous broadcast on up to ten channels 


for multi-channel! operation. 


4 
' 
Shown above is the type AD 8o1 
transmitter. It is compact and sturdy ' 
and, when fitted with shock absorbers, : ; 
suitable for mounting in a vehicle. On i 1 
the right is the type AD 818 receiver i 1 
designed for acrodrome use in associ- 
ation with the AD 801 transmitter. 
More than forty Airlines and twenty Air Forces fit Marcom air radio 
equipment. Marconi airport installations are in use throughout the world. 
Lifeline of communication 


MARCONI 


Airport and Aircraft Radio Systems 


MARCONI'S WIRELESS TELEGRAPH CO. LTD., CHELMSFORD, ESSEX 
Partners in Progress with The ‘ENGLISH ELECTRIC’ Company Ltd. 
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THE 
THE 
WORLD 


The Britannia was designed to carry the world’s travellers rapidly, in great 


comfort. over long distances. Years of experience has made it possible for 


the Bristol Aeroplane Company to build this great aircraft which meets the 


exacting demands of modern air travel. 


Because of our outstanding accomplishments in this field of aviation 


we were entrusted with the design, development and manufacture of the 


LUCAS 


FUEL AND COMBUSTION SYSTEMS FOR GAS TURBINE ENGINES 


gas turbine equipment. 


Joseph Lucas (Gas Turbine Equipment) Ltd., Birmingham & Burnley 
L.ueas-Rotax (Australia) Pty., Ltd., Melbourne & Sydney, Australia. Lucas-Rotax Ltd., Scarborough, Ontario,Canada 
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THE DESIGN 


OF SMALL HELICOPTERS... 


Fig. 2 (left). Variation of operating 
cost per hour with first cost. Utiliza- 


tion, 600 hr. 
A=Hiller 360. 
=5.N.C.A.5.0. Djinn 
E =Hiller Hornet. 


Fig. 3 (right). Variation of operating 


cost per seat-hour with 


utilization 
Hiller 360 
$.N.C.A.5.0. Djinn. 


annual 


Two-sect gas-turbine helicopter 


Three-seot helicopter 
romjets 
Hiller Hornet 
= Three-seat helicopter 
rotor ond ramijets 


for an operator to achieve the maximum possible annual utiliza- 
tion. Cmdt. Boris has said that for an agricultural operator 500 
hours is a very good figure, whilst M. Vernieuwe’ has given the 
average figure for Sabena helicopters as 730 hours over the first two 
years of scheduled operation. Other operators have quoted figures 
as high as 1,000 hours, and Mr. Masefield’ assumed a figure as high 
as 2,000 hours for his study of helicopter economics: in this last 
case it may be that the figure reflected B.E.A.’s hopes for the 
future rather than current achievements. 

It is clear from Figure 1 that utilization has a very powerful 
effect on operating cost per flying hour, but little on the relative 
economic efficiency of the various configurations. Of the design 
studies, the ramjet helicopter is cheaper to operate than the gas- 
turbine-powered two-seater, for less than 900 hours of flying per 
annum, even though the ramjet design is for three seats. ith 
supersonic rotor and ramjets the operating cost is by far the lowest, 
but since supersonic rotors are not a “current technique” in this 
country the curve serves only as a pointer to the future. 

It is of particular interest that neither the Djinn nor the gas 
turbine project are as cheap to operate as the ramjet designs, 
despite their much lower rates of fuel consumption. If the recent 
award of a contract to build an Army ultra-light machine was 
made to Faireys for technical reasons, it is evident that a pressure- 
jet configuration must possess some considerable advantages which 
outweigh the greater servicing and operating costs. 

In Fig. 2 the operating cost of the three existing helicopters is 
— against first cost for a typical utilization of 600 hours. 

“his illustrates very clearly the dominating effect of first cost, for 
although the characteristics of these machines could hardly be 
more different, their operational cost variation with first cost is 
almost identical. Within the accuracy of the method a generaliza- 
tion can be made for almost all small helicopters : 

0.41(FC)+ 1,800 
Operational cost, £ per hour = —-——-_ 
U 
where FC = first cost and U =annual utilization. 

Fig. 2 also enables the monetary equivalent of one pound of 
basic weight to be calculated, and it is found to vary principally 
with the parameter of first cost per passenger seat. In round 
figures one pound saved on the structure is equal to £100 reduc- 
tion in the first cost if the aircraft is to be used for carrying 
“ideal freight”: that is to say, freight which can be divided to the 
nearest half-pound. Although such freight is undoubtedly to be 
found (bulk potatoes spring immediately to mind) it is often over- 
looked that for small helicopters freight nearly always comes in 
the form of large indivisible lumps, the most obvious example 
being human beings. Provided that the helicopter can maintain 
the required performance with all seats occupied, a reduction 
of the structural weight by one pound is not worthwhile even 
if the first cost is increased by only a few pounds sterling. Purely 
for passenger transport the weight-saving must be 170 lb or 
nothing at all, although for freight carrying a smaller increment 
would probably be acceptable. This apparently brings us to the 
brink of a new science, “quantum economics”, which is beyond 
the scope and purpose of this article 

In Fig. 3 the operational costs of Fig. 1 are divided by the 
number of passenger seats to obtain an index of passenger-carry- 
ing efficiency. The Hiller 360 is now more efficient than the 
Hornet, but still less efficient than the three-seat ramjet design. 
The dominating factor is now the new parameter “first cost per 
passenger seat”, and the approximate equation for cost becomes: 
95 

N.U N 
where (FC) = first cost, N=number of passenger seats and U 
annual utilization. 

As an approximate index of operational efficiency “first cost per 


+ 9.5 


Operational cost, £ per seat-mile 


with subsonic 


with supersonic 


TABLE I! 


First Cost 
Helicopter 


Three-seat (Subsonic Ramjet) 
Bealine Bus* 

Hiller Hornet 

Bristol 173 Mk 3° 

Bristol 173 Mk 1° 

Hiller 360 

Bristol 171° 

Two-seat (Gas Turbine) 
$.N.C.A.$.0. Djinn 


= | 


* Ref 3 


passenger seat” seems to apply to any helicopter, and in Table II 
values are given for designs which cover the entire range at 
present envisaged. This table apparently indicates that the three- 
seat subsonic-ramjet-powered helicopter is operationally more 
efficient than Mr. Masefield’s £199,000 Bealine Bus. This is 


probably true for those operations for which the small helicopter 
is designed, but its maximum stage —— of 50 miles is just 


about the minimum contemplated in the B.E.A. studies’. More- 
over, the B.E.A. assumptions for the fixed annual costs of large 
helicopters tend to minimize the effect of first cost by taking the 
long write-off period of eight years, an insurance premium of 
6 per cent of first cost (the current figure quoted in Ref. 1 is 
22 per cent) and an annual utilization of 2,000 hours. 

Although these figures are undoubtedly attractive values to hope 
for, they do not seem very closely related to the facts of the con- 
temporary situation for small helicopters. In an age when it is 
the fashion to ask for larger and yet larger transport helicopters, 
powered by two, three or more free turbines, it seems that a 
profit-secking independent operator would be well advised to find 
and operate a humble three- to six-seat ramjet helicopter, which 
would enable him to operate stages up to fifty miles very much 
more cheaply than the large transport helicopters likely to become 
available in the next ten to fifteen years. It seems that, so long 
as the design is reasonably good, and the rformance up to 
specification, then the machine which costs least per passenger 
seat will generally cost the least to operate (within its useful range) 
however much the protagonists of turbine, gas drive and ramjet 
may rage together 

It may be argued that the proviso about useful range points 
to a basic fallacy in the above reasoning. It is true, of course, that 
a pure-ramjet helicopter becomes prohibitively expensive for flight 
durations in excess of one hour, but for long-distance work its 
place is taken by the ramjet booster compound helicopter.’ In 
essence this is a ramjet helicopter which has a smail turbine and 
propeller installed for use in forward flight. As explained in 
Ref. 4, the boost ramjets are used for take-off, landing and low 
speed manceuvring; for forward flight the turbine is started and 
the power output of the ramjets reduced until at cruising speed 
they have ceased to function, and the rotor is auto-rotating in the 
classical Gyrodyne manner. This means that there are two com 
pletely separate systems for propulsion and sustentation, either of 
which can be used to fly the aircraft if the other fails. Several 
prototypes have already been built along these lines, and success- 
fully flown; but none of them achieves the extreme simplicity 
(and hence the high payload) of the ramjet boosted lifting system 

First Cost and Weight. Hardly a year passes without someone 
publishing new curves of cost in £/lb against some independent 
variable, and no doubt wise conclusions are sometimes reached 
by their use, but not always in exploratory project work. The 
latest curve seen by the writer showed that, for a hundred units, 
airframe costs are about £10/lb. Applied to a typical Auster, 
with corrections for engine price, this gives a first cost of roughly 
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DESIGN OF SMALL HELICOPTERS... 


£17,000. Since even the most expensive civil Auster costs less 
than £3,000 it would seem that the cost/weight correlation in 
question was not general enough for arbitrary use. In the writer’s 
opinion, curves of this type are of use only within a particular 
firm, where the inefficiency of the design, planning and production 
departments is statistically determinate — of the inherent 
tendency to tackle problems in a set manner. But in comparing 
products which differ as widely as the Hiller Hornet and the S-56 
it is obvious that a much more fundamental approach must be 
used 

It seerns safe to say that with small helicopters the design 
emphasis must always be on cheapness, an exercise for which the 
average aircraft designer is quite unsuited. With a competent 
acrodynamic and stressing team, performance and strength will 
be in accordance with specification almost automatically, but low 
cost can only be won by great effort on the part of the entire 
team, particularly the draughtsmen. A stimulus large enough to 
engender this effort cannot be discussed as a technical problem, 
since it is chiefly political in nature, although many technicians 
probably have ideas on the subject 

Part of the task of cheapening helicopter design involves a 
complete re-appraisal of the fundamental components which are 
essential to any design In many cases ther: is no reason why a flat 
sheet or strip of steel should not be substituted for the conven- 
tional flapping hinge. Drag hinges and dampers can nearly always 
be eliminated by correct blade design, as various American designs 


shown. These two simplifications, coupled with a logical 


have 


OTTERDAM was, from July 27-29th, the scene of an 
important meeting between leading figures in the heli- 
copter movement on both sides of the Atlantic. Organized 

by the Rotterdam Helicopter Syndicate, the congress consisted of 
a series of half-hour lectures on commercial and technical aspects 
of both helicopters and heliports, each lecture being followed by 
a discussion 

Four of the papers are reported briefly below. We hope to give 
space to the remaining lectures in a future issue 

The place of the helicopter in scheduled air transport today 
was discussed by Mr. Robert L. Cummings, Jr., president of New 
York Airways, who operate a fleet of five S-55s on ultra-short- 
haul work in the New York area. Mr. Cummings quoted some 
recent statistics illustrating the type of operations performed. In 
May 1955 the five helicopters carried 2,553 passengers, 90 tons 
of cargo and express and 60 tons of mail, representing an overall 
load factor of over 51 per cent. Route mileage flown daily was 
now 1,738 miles, representing a scheduled utilization of 5 hr 13 min 
per aircraft per day 

Passengers of New York Airways paid an average of a little over 
34 pence per seat-mile, but this did not offset the cost of operation, 
the difference being made up by Government service pay; this 
support would be essential for some years to come, but New York 
Airways recognized it as temporary and were making every effort 
to enlarge their commercial revenues 

In the year ended March 3ist, 1955, overall costs per mile 
amounted to 25 shillings. The indirect cost per mile, at 12 shillings, 
represented nearly half this figure. The relatively high in- 
direct cost was, of course, aggravated by shortness of stage-length 
(the average being only 14 miles), though it was certain that 
expansion of traffic volume would bring a substantial reduction 
Referring to direct operating costs, Mr. Cummings said that the 
major problem was that engine overhaul costs were at least three 
times as high as those experienced when the same engine was 
used in a fixed-wing aircraft. The engine was not designed or 
constructed for use in a helicopter, and while it was possible to 
remedy the primary cause of high overhaul costs—vibration, and 
operation at high power settings—what was really required was 
a power plant designed specifically for helicopters. In this context 
he regarded turbines of great importance 

It was not an over-statement, Mr. Cummings stressed, to say 
that if the present noise level were not drastically reduced, the 
helicopter would never realize the useful future that was being 
so enthusiastically promised by designers, manufacturers and 
operators—some other type of vehicle with vertical-flight ability 
would inevitably replace it 

Looking ahead, he described both the Piasecki H21 and the 
Sikorsky S-56 as representing “a long step in the right direction”; 
with single piston engines they would probably be certificated by 
the end of 1956. It was hoped that by 1959 both aircraft, as well 
as the Bristol 173, would be powered by multiple turbines; they 
should then approach “an economic status not even remotely 
possible” for the S-55. For the type of short-haul operations 
performed by New York Airways it seemed that a fully instru- 
mented helicopter, carrying 18-20 people at 135 m.p.h., at direct 
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development of the Seibel blade-root arms and the Hafner torque 
bar principle, can result in hub/root arm assemblies which cost 
only a fraction of present-day assemblies. In the case of tip-driven 
helicopters it seems foolish to construct the fuselage and direc- 
tional control fin in metal or plastic for small quantities; the 
well-tried form of spruce and plywood construction still used on 
sailplanes is not only far cheaper but generally lighter as well. 

These comments could be extended almost indefinitely, to 
cover such items as removing the necessity for adjustment of the 
pilot’s seat to the use of friction pads in an undercarriage shock 
absorber. Quite a long period could be devoted to “electrics” and 
how to avoid them at any cost, with a discussion as to why the 
magic stamp of the A.I.D. can transform a fifty-shilling boost coil 
into a fifty-pound electrical component. Unfortunately space 
considerations preclude any further examples 

Dr. Focke could be right in his assertion; whether he will be 
right depends not on an inscrutable fate, nor on the technicians, 
but on whether somebody with a good supply of money gets down 
to the job. And despite the fulminations of Mr. “A. Heretic” in 
Flight some months ago (March 4, 1955) in these enterprising 
times “money” means “The Ministry.” 
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costs not exceeding tenpence per seat-mile, would meet most 
requirements. But this specification implied a maximum useful 
range of about 75 miles. Larger, faster vehicles with lower seat- 
mile costs would be required for inter-city operations below 
premium fares on longer routes. In Mr. Cummings’ view it was 
not possible to forecast when such equipment would make its 
appearance. The immense short-haul market lying ahead of the 
vertical-lift aircraft was no illusion, and whether or not the rotary 
wing concept became the final answer could make no difference 

A paper on the future technical development of the helicopter 
was delivered by M. Paul Morain, a senior helicopter engineer of 
the S.N.C.A.S.E. concern. After outlining many problems in- 
volved in the rotor design, M. Morain concluded that the only 
really efficient means of widening the functional limits of a rotor 
during forward flight was to relieve it of part of its lifting and 
thrusting function by adding fixed wings and auxiliary airscrews— 
thus producing the compound helicopter. To provide maximum 
fatigue life, blade structure would be as homogeneous as possible, 
avoiding stress concentrations caused by such discontinued joints 
as bolts and rivets; joints by welding, brazing, bonding and 
clamping would therefore be preferable. Rotor materials would 
also be chosen with fatigue properties in mind. For light machines, 
wood would give place to plastic; for medium-sized helicopters 
light alloys were interesting, and steel would be used for large 
machines 

Discussing engine systems, M. Morain made plain his belief that 
all major developments will stem from the use of turbines. While 
single-shaft engines could successfully be employed on light or 
medium helicopters, free turbines were more suitable for the large 
multi-engined helicopters of the future. Gas generators now 
under development opened a new vista for the compound machine 
Such units were capable of furnishing mechanical energy on the 
shaft or adiabatic energy, in the form of air from the compressor, 
alternately or simultaneously, the only effort required being 
adjustment of automatic-control devices. In this way it was 
possible to pass progressively from feeding compressed air to the 
reaction rotor to driving an airscrew—a solution of ideal simplicity 
for the fast transport helicopter. 

M. Morain believed that the safety of the twin-engined heli- 
copter was acceptable only when the engines were turbines; with 
two piston engines it was “illusory,” assuming a reasonable power- 
weight value. He predicted that the large transport helicopter 
would be one with at least three turbines 

Discussing helicopter airframes. the lecturer forecast refinement 
of fuselage shape for transport helicopters, and widespread use of 
both vertical and horizontal tail surfaces, which were necessary 
to give cruising stability approaching that of the acroplane. He 
believed that the best solution for the undercarriage problem 
might be the use of one or two landing skids placed longitudinally 
beneath the fuselage and attached to it by shock-absorbing elastic 
material; these skids would be used in combination with wheels, 


which need only carry the weight of the empty aircraft when it 
was being manceuvred on the landing site 
M. Morian believed that the limiting cruising speed for 
(Concluded on page 242) 
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FAIREY POWER CONTROLS Like many other modern aircraft, the 


Hunter is fitted with the Fairey Powered 


are fitted to the 
Flying Controls. 
HUNTER, BEVERLEY, CF.100, SEA HAWK, etc. The present production range extends 


from 350 in. Ib. output, to 400,000 in. Ib. 
output with the same high level of precision 
performance maintained throughout. 
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BRISTOL BRITANNIA 


By the Technical Editor 


OST of the best things of man’s creation are the result of 
painstaking development. Sudden inspiration during the 
process no doubt plays its part, but nearly all the really 

great things, from Beethoven's symphonies to successful airliners, 
have undergone numerous changes before finally emerging in the 
form in which posterity remembers them. 

It is now three years since we published any detailed description 
of the Bristol Britannia airliner. Our analysis of August 22nd, 
1952, was necessarily of a preliminary nature. At that time the first 
prototype had yet to fly, and the various enlarged versions of the 
aircraft now being developed were not even on the drawing 
boards. In view of this, we have prepared a further, and con- 
siderably amplified, description of the Britannia, tracing its 
development during the past three years. 

It has already been announced that the first fifteen production 
machines to be built at Bristol will have the designation Britannia 
100 and are to go into service with B.O.A.C. Apart from G-ALBO, 
the first prototype, which is the property of the Ministry of 
Supply, these 15 aircraft will be the only machines of their type 
to be built. We have accordingly based our description upon the 
later types of Britannia and have referred to the Series 100 only 


for purposes of comparison. 


Structure. Although conventional in that it does not make use 
of any unusual materials or integrally stiffened portions, the 
Britannia airframe is undoubtedly one of the most efficient aircraft 
structures yet achieved; “clean-limbed” is the appropriate adjective 
to apply to it. The percentage structure weight of the later 
Britannias is no more than 22.2 per cent, a value wh ch represents 
the culmination of many years of structural development at Bristol 
in a wide programme founded on the work which was carried out 
in connection with the Brabazon. 

High-strength light alloy is the basic airframe material. Major 
joints are riveted and all external riveting is of the close-tolerance 
flush variety employing spin dimpling (and other methods fully 
described in our associate journal Aircraft Production during 
1951). In addition, the Redux method of metal bonding is 
widely employed in all double-skin components such as pressure 
bulkheads, leading-edges with a corrugated inner skin for de-icing 
air, box ribs, and for skin reinforcement where locally required 

As the main drawing shows, the wing has a taper-box spar 

by webs at 15 and SO per cent chord, the latter taking 
shear loads only. All end-loads due to bending are accommodated 
by the upper and lower skins and the span-wise stringers. As a 
result, the wing has already been shown to have excellent resistance 
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All long-range Britannas will heave a crew-rest compartment, contain- 
ing bunks, behind the flight deck. A B.0.A.C. layout is illustrated. 


to Sasiges and the design also provides the maximum possible 
space for fuel in the tip-to-tip inter-spar box 

The fatigue life of the wing has been further improved by 
adding Redux-bonded reinforcing strips over all bolted or riveted 
skin joints on the under surface. Long-range Britannias have 
a rather heavier wing structure, capable of accepting the increased 
air loads arising from operation at greater weight and higher 


In the Britannia 100 the maximum skin thickness is 0.136in 
on the upper surface and 0.128in below; later Britannias have a 
ruling thickness of 0.16in on both sides, the considerable increase 
in strength of the under surface being sufficient to lower the stress 
levels by « significant amount, and so increase the fatigue life. 
Around the integral tankage of the L.R. (long-range) machines, 
skin and spar-web thicknesses are increased to improve sealing. 
Redux-bonded reinforcing strips are laid along the rivets where 
the spar thickness is reduced below 16-gauge, and doubler plates 
are bonded around the periphery of cach of the access doors on 
the underside of the wing for inspection of the integral tank bays 
and their Bostik sealing 

The fuselage is equally simple and efficient in conception, and 
for a length of 49ft 24}in maintains a con- 
stant circular section with a diameter of 
no less than 12ft. This gives an optimum 
floor height only about 18in below the hori- 
zontal diameter, and permits six-abreast 
penenens seating with 80in of gangway 

adroom and an under-floor hold 40in - 
deep. Apart from the rear 10ft of usable 
length, where the floor is at a lower level, 
all flooring is at the same height; further- weeny 
more, there are no structural bulkheads a 
anywhere in the usable part of the fuselage. 

The floor is carried upon longitudinal 
bears running the whole length between 
the pressure bulkheads. Apart from those 


adjacent to the fuselage side, there are four 
such beams, and each is capped with a seat 
rail of the international standard 9g “open” 


type, the rails themselves being at the inter- 
national spacing of 31.7in. The rails are 
drilled at one-inch pitch and can receive 
any type of seating; they can also carry non- 
structural bulkheads or other partitions to 
divide up the usable space in any manner 
required 

Between the rails the passenger flooring 
is composed of Durestos-faced balsa sand- 
wich 0.4in thick, laid in sections about 12ft 
long (Britannia 100s have eight seat rails 
and 0.5in flooring). This floor is designed 
for an overall loading of 75 Ib/sq ft in the 
section between the wing and the forward 
toilets, which may be used for extra baggage 
or low density freight. Elsewhere, the 


An optional scheme incorporates a cocktail lounge and bor 
inset detail on page 231 
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overall is 37 Ib/sq ft, with local unit-loading of 200 Ib/sq 
in (lady's heel load) on any isolated square inch. Any Britannia 
floor specifically designed for cargo would be multi-ply or light 
alloy extruded planks stressed to 300 Ib/sq ft overall. All under- 
floor holds are stressed to 75 Ib/sq ft. Further notes on furnishing 
are given later 

The chief difference between the Britannia 100 and later aircraft 
is that the latter have 123in added to the fuselage length, $2in 
ahead of the wing and half as much behind. The centre fuselage 
is also strengthened with a heavier-gauge skin and stringers; the 
later Britanmias have a design cabin pressure differential of 8.3 Ib/ 
sq in, the figure for the Series 100 being 7.25 Ib/sq in, and general 
skin thickness has, in consequence, been increased from 19 to 
18 gauge. 

All long-fuselage Britannias reflect new thinking in the pro- 
vision of emergency exits. In the Series 100, alternate passenger 
windows are arranged to jettison, but it is now thought that it is 
undesirable to have an exit from which there may be a large — 
to the ground; it is also held that, in emergency, a passenger will 
tend to leave a vehicle by the way he entered. Later Britannias, 
therefore, have but two jettisonable windows which leave an 
elliptical escape hatch on each side of the aircraft from which it 
is an easy step on to the wing. At the rear of the fuselage, how- 
ever, four doors are available: the passenger entrance door and 
three emergency doors, two to starboard and one to port, cach 
24in by 48in. escape chute can be extended from each door. 

Tail structure is quite straightforward, as shown in the large 
drawing. The later Britannias have some heavier-gauge skin and 
structural members in the tail, in order to permit flight at higher 
indicated airspeeds. 

Passenger windows are elliptical, with the major axis vertical, 
arranged at a standard pitch of 4lin. All machines now being built 
employ an extruded/welded magnesium-alloy frame holding two 
separate glazings which can be removed independently. Normally 
the inner pane takes the cabin pressure and the inter-pane space is 
vented to atmosphere through a dessicant pack above cach window. 
The outer pane can, however, withstand full pressure, subject to 
a controlled leak through a vent. 

It is already known that a complete Britannia 100 fuselage and 
wing has successfully completed the first phase of fatigue-inducing 
tank-testing at the RA E., Dessbaneusth This phase comprised 
continuous cycling of pressurization and decompression loads, 
together with gust-loads applied to the wings by multiple hydraulic 
jacks. ‘The total simulated flight time of the first phase of these 
tests was 20,000 hr and, following slight modifications to increase 
the comprehensiveness of the testing, the same rig is to continue 
indefinitely. Results so far have been excellent, and have indicated 
that the Britannia should have an outstandingly long life in service. 

Bristol's own test programme, which is already in hand at the 
company's works at Filton, consists of four major examinations. 
The first is upon a Britannia 300 fuselage (from the nose to the 
rear pressure bulkhead) tested statically with single pressure load- 
ing applied by water, followed by shear and bending tests; a 
Britannia 300 tank specimen, comprising fuselage, wings, stern 


This is shown in plan view as an 
The units ore designed to be readily removable 
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A striking photograph, by “Flight” photographer L. W. McLaren, of the third of B.0.A.C.’s Britannia 100s. 


frame and dummy fin, will then be subjected to fatigue tests. 
These will be more comprehensive than those carried out at Farn- 
borough on the Britannia 100, and secondary loads will be incor- 
porated. Another test programme will be static testing of the 
Britannia 250 front fuselage. This section. complete with large 
freight door, will be built on to the centre and rear sections of the 
Britannia 300 fuselage when the first-mentioned examination is 
complete. Again, single pressure loading will be applied, followed 
by shear and bending. The final static testing will be carried out 
on a Britannia 250 front fuselage on a dummy shell rigidly attached 
to a pylon structure. Full fatigue testing, including shear, bending 
and pressure, will be carried out, with hydraulic jacks arranged to 
pull downwards through the floor 

Britannia 250s are being built at Belfast by Short and Harland, 
and the latter company will build the test specimens of this air- 
craft for testing at Bristol. Shorts are also to carry out repeated 
loading on a specimen of Britannia L.R. integral tankage. Gusts 
of 15, 25 and 40 ft/sec will be simulated at normal temperature 
and at — 50 deg C, combined with internal fuel pressure. 

Undercarriages for the Britannias are of British Messier design 
and manufacture. The structure of the units is of light alloy, 
and retraction, door locking, braking and steering is effected 
hydraulically 

There are eight main wheels—which, together with tyres and 
brakes, are by Dunlop—disposed two by two, the rear wheels on 
each leg having rather greater lateral spacing than the front pair. 
Britannia 100s employ 36in main-wheel tyres inflated to 150 
Ib/sq in, but all later aircraft have 40in tyres working at 135 
Ib/sq in. The increased width of the main bogies has necessitated 
rather broader inner nacelles on the heavier Britannias. 

All eight main-wheels are fitted with Dunlop disc brakes con- 
trolled by a Maxaret anti-skid unit on each wheel. The bogie 
retracts into a nacelle bay covered by three pairs of doors, of 
which the rear pair are closed when the aircraft is on the ground, 
so reducing drag during take-off and keeping the nacelle free from 
mud or water thrown up by the wheels. Upon retraction, the 
bogie beam first pivots about a lateral axis until it is in line with 
the leg, whereupon the entire unit retracts rearwards, the bogie 
being finally stowed in an inverted position. 

The nose undercarriage has twin wheels with 32in tyres, both 
splined to a live axle to prevent shimmy. A single transverse 
hydraulic jack can steer the unit through a range of +50 deg 
under the control of a tiller by the captain's left hand. The unit 
retracts forward into the nose-fairing ahead of the front pressure 
bulkhead. 

The four nacelles are finely streamlined monocoque structures, 


all loads from the power units being transmitted through the 
stressed skin/ stringer /bulkhead structure itself. In the Britannia 
100 the main fireproof bulkhead is in stainless steel, and about 
20in of the nacelle behind this bulkhead is also provided with an 
outer covering of 28-gauge stainless steel on top of the load- 
carrying light-alloy skin. Long-range Britannias will have a 
titanium-alloy firewall, and this material will also replace steel as 
the outer covering. Although the titanium gauge may be as high 
as 22, the total saving in weight should be at least 140 Ib per air- 
frame. Further notes on the use of titanium in the long-range 
Britannia are given in the section dealing with the powerplant. 

Flaps. The Britannia bears the maximum possible area of 
highly efficient flap. A total of 410 sq ft is provided, disposed in 
four sections between the inner nacelles and the fuselage and be- 
tween the inner nacelles and the ailerons, the latter sections also 
carrying portions of the outer nacelles. All sections are double- 
slotted and are extended on curved steel tracks by screw-jacks, 
which are remotely driven from a Rotax electric actuator in the 
fuselage via a span-wise transmission shaft and bevel gears. 

At its outer ends, the transmission shafting is geared down to 
drum-switch and limit-switch units which arrest travel at the 
required flap angle. The slot between the main flap and the fixed 
slat is uncovered at 20 deg; at 34 deg the second slot is formed 
between the slat and the wing shroud, and the maximum angle of 
depression is 46 deg. The flap remains unstalled over the greater 
part of its operating range, and the maximum lift coefficient of the 
wing is 2.6 

Flap position is selected by a gated control switch on the main 
cockpit pedestal with normal settings of 0-15-30-45 deg. In 
emergency, an over-riding inching switch can be employed for 
setting the flaps to any required angle. The electric actuator has 
duplicated motors driving through a differential gear-box. In the 
event of failure of cither motor that motor is automatically braked 
and the other continues to drive the flap transmission shaft at 
half speed. 

Flying Controts. None of the primary controls of the Britannia 
is in any sense power-operated; in fact, this aircraft is a most 
successful example of what can be done with aerodynamic servo- 
tabs operated directly from the cockpit. 

The surfaces themselves are quite conventional in pene and 
construction. Each carries a full-span tab on its trailing-edge and 
is hung freely to the airframe so that, in flight, each main surface 
takes up 4 position in equilibrium with the acrodynamic load on 
its tab. Control movements from the flight deck are transmitted 
through step-up gear-boxes which convert the small linear dis- 
placements from the pilot into rotary motion. The latter is then 
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transmutted through high-speed torque tubes leading to the wing 
tips and tail. These tubes are very light and have the same expan- 
sion coefficient as the remainder of the airframe; their entire 
length is carried in anti-friction bearings and the static loads on 
the pilot's controls are extremely low. 

At the surface-end of each torque tube the motion is re-converted 
to a linear displacement applied to the tab which, in turn, moves 
the main surface. The entire system is now fully developed and 
is extremely with all pilots who heve become familiar with 
it. Basic stick force is the sum of the circuit friction and the tab 
hinge-moment, neither of which is sufficient to give any reason- 
able feel. Some form of artificial feel, proportional to control dis- 
placement, was therefore considered desirable (the A.R.B. consider 
it mandatory) and this is provided for the ailerons and rudder by 
coil springs, the neutral point of which can be varied by electric 
screw~-jacks under the control of duplicated trim switches on the 
cockpit pedestal 

For the elevators, however, some form of v-feel was essential 
(proportional to indicated airspeed) and this has been inserted by 
a special Hobson hydraulic feel-simulating circuit into which is 
fed stick-displacement and i.a.s. information. The characteristics 
of the system are such that the airframe cannot be over- 
loaded through the application of excessive clevator angle 
Elevator trim is effected by an independent circuit driven by 
conventional hand-wheels. Torque tubes transmit the hand-wheel 
rotation to the innermost of the four tabs on each elevator, these 
tabs being reserved for this purpose. All four of the rudder tabs 
are connected to the normal control system. Each aileron, how- 
ever, has five tabs, of which the innermost is actuated only by 
a separate circuit interconnected with the rudder torque-tube 
The result is that application of rudder automatically increases the 
roll due to dihedral in yawed flight while retaining optimum 
dihedral for level flight. It is possible, therefore, to effect small 
corrections to heading——-while approaching to land, for example 
merely by applying pressure to the appropriate pedal. In a con- 
ventional aircraft this would cause yaw with sideslip 

Such a system of free-surface controls requires careful provision 
of control locking. In the Britannia, a lever alongside the engine 
power levers can be moved aft against a spring and retained by 
a spring-loaded catch. This energizes small hydraulic jacks which 
centralize and then lock all the main control surfaces. When in 
the aft position, the locking lever restricts the movement of the 
engine power levers and so prevents the aircraft from becoming 
airborne with locked controls (the pilot's controls remaining free 
to move at all times). With the surfaces locked, the four engines 
together cannot be opened above flight-idling power, although 
one engine on each side can be taken to full power. Five con- 
spicuous warning lamps, one for each surface, remain lit on the 
shroud — as long as the controls are locked 

It will be observed that, since the operation of the controls 
is dependent upon airspeed, the requirement of ground-testing 
presents unusual problems. The position of any cockpit con- 
trol is no criterion of the position of its associated surface, and 
accordingly a special panel on the starboard side of the cockpit 
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roof carries desynn-type repeaters which continuously indicate 
the position of all five surfaces. Opening up the two inner engines 
provides sufficient airflow for ground-testing the tail surfaces, 
but the ailerons are normally unlocked and tested while taxying or 


facing upwind 
It «s of passing interest to note that, until the La.s. builds up 
on take-off, there is nothing to prevent the Britannia’s control 


surfaces from moving independently, once they are unlocked. No 
doubt it will be many years before the sight of a Britannia with the 
port elevator up and the starboard clevator down will cease to 
cause astonishment 

In each gearbox unit, between the flight deck and the torque 
tubes, a common layshaft is employed for pilot input, autopilot 
servo and a hydraulic damper. The latter is inserted to prevent 
the transmission of shocks or any too-rapid movements. The 
autopilot is the Smiths S.E.P.2, one of the most comprehensive 
and highly deve systems in the world 

Flight Deck. Ithough no doubt the Bocing 377 will never 
be rivalled for spaciousness, it is our opinion that the Britannia 
has the best-enginecered flight deck in the world at the present 
time. It is worth remembering, in this connection, that B.O.A.C. 
are not only at present the principal purchasers but they are also 
the sponsors of the aircraft, and it is with their most intimate help 
that the Britannia has reached its present excellence 

Provision is made for two pilots, a navigator and a radio officer, 
with a supernumary seat-position available for a fifth crew mem- 
ber. A most important feature is that the Britannia is cleared for 
operation under limited conditions (ferrying, for example) with 
a minimum crew of two. All essential instruments and controls can 
be reached by one or other pilot without his having to leave his 
seat or even undo his harness. The pilots’ instrumentation is fully 
duplicated and of a highly developed character. The Britannia 100 
has well-known Sperry instruments, including a C.L..2 gyro com- 
pass, an H.L.5 horizon and a Zero Reader, together with an I.L.S. 
indicator. In later Britannias these four instruments are replaced 
by the Smiths Dual-Flight system, which is an extremely advanced 
integrated installation employing no more than two panel instru- 
ments, named the director horizon and the beam compass. A 
description of this system will shortly be published 

Both large central panels are occupied by engine instruments, 
four separate jet-pipe temperature gauges replacing the two dual 
indicators of the earlier machines ¢ centre portion of the roof 
contains remote radio panels and on either side of this installation 
are transparent roof portions which are of particular assistance 
during circuit flying 

In spite of their essentially simple character, special note should 
be taken of the “systems” control panels in the cockpit. The 
fuel panel, for example, is virtually a diagrammatic picture of the 
fuel system. All fuel lines are indicated on the two-dimensional 
panel face, warning lights being inserted in their correct relative 
pepeume and flowmeters taking the place of the engines. On the 

sic panel, space is left for the additional tankage of the long- 
It is doubtful if any aircraft has a more readily 
interpreted form of ting system-information, and similar 
panels are emplo or the electric circuits 

Owing to the free-turbine layout of the Proteus it is possible 
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to select optimum r.p.m. for the compressor 
and airscrew independently. Compressor 
r.p.m., and hence power, is under the con- 
trol of four large levers at the front of the 
main pedestal. In the original layout, air- 
screw reversal was effected by pulling the 
power levers straight through to the rear, 
past friction detents to give feel, after 
actuating a reversing selector; pitch reversal 
was then obtained upon triggering of a 
nosewheel weight switch. The latter is 
now climinated, and aerodynamic braking 
is obtained simply by moving the reversing 
selector rearwards, lifting the power levers 


to clear stops and pulling through to the — power unit of the long range Britannias will be the Bristol Proteus 755. The chief distinguishing 
feature of this engine is the large alternator mounted under the main supporting ring. 


rear. Symmetric braking is employed 
normally on the two inners. 

Although no separate engineer’s station 
is provided, all the relevant instruments and controls are 
accessible from the supernumerary seat. The ae has a large 
chart table and a dais, normally flush with the , which can 
be pulled up to a height suitable for operation of the Kelvin 
Hughes telescopic sextant. All crew members have exceptionally 
complete stowage space for technical publications, radio spares, 
airline pennants and similar accoutrements. All crew stations 
have inter .m., the supernumerary position having a choice of 
three jack-boxes in the circuits of the pilots, navigator and radio 
officer. In all long-range Britannias provision is made for crew 
rest; fixed attachments for two bunks and two seats are incor- 
porated on the starboard side of the aircraft, immediately to the 
rear of the flight deck 

Pow . All Britannias are powered by four Bristol 
Proteus turboprops. This engine is at present the only example 
in the world of a large and powerful unit developed solely for 
commercial purposes, although the production engine has a back- 
ground of development which has already involved a total of 
40,000 hr. running. There is a great tendency, particularly in the 
U.S.A., to consider any engine undeveloped unless it has the 
backing of an enormous period of military flying. Such an attitude 
is difficult to understand, and there is no doubt that the Proteus is 
today the only transport turboprop in its power class ready for 
service, and its success is not a matter of luck, but of long years of 
arduous making and breaking of engines. 

At this point, reference must be made to the forthcoming Bristol 
B.E.25 turboprop (Flight, April 29th, 1955), which provides 75 
4 cent more power for cruising flight than does the Proteus. 

ith such an engine the all-round performance of the Britannia 
would be enormously enhanced, details being given in the above- 
mentioned issue. It has been announced that B.O.A.C. are to 

chase 60 B.E.25s for retrospective installation in some of their 
ritannias, this being possible during major overhauls. 

During its long life, the Proteus has undergone changes so 
extensive that it would be invidious to single out any of the earlier 
design changes for special treatment. Instead, the basic production 
engine is described briefly and related to the Britannia airframe. 

Air enters through an annular intake immediately behind the 
spinner, passes around the outside of the engine and then turns 
inward immediately ahead of the turbine section. The large light- 
alloy intake casting incorporates ducts which transmit the hot gases 
from combustion to the turbine, and the intake air passes between 
these ducts and then flows forward through the 12-stage axial 
compressor and single centrifugal stage at the front, finally turning 
once more to the rear and entering the cight separate combustion 
chambers. The latter are disposed around the casing of the axial 
compressor, the diameter of the latter being small enough for the 
overall girth of the engine not to be increased thereby. The com- 
bustion chambers are conventional tubular assemblies, with anti- 
carbon burners injecting downstregm. After traversing the ducts 
in the intake casting, the hot gases pass through the turbine section. 
The first two stages, both of which are shrouded, drive the com- 
pressor; the rear pair of stages, of which the first is shrouded, are 
mounted on a shaft which passes right down the centre of the 
engine and terminates at an input pinion to the airscrew reduction 
gear. 

The reduction gear design has been completely changed during 
development, and all Proteus now employ double-helical gears 
arranged to form a compound epicyclic unit with a ratio of 0.09: 1. 
The reaction between the four planet gears and the stationary 
annulus ring is balanced by a torquemeter consisting of cight 
lap-fitted pistons in chambers supplied with a special high-pressure 
flow of oil. Not only does this arrangement permit accurate 
measurement of engine output, but it maintains the annulus in 
accurate alignment. 

As the airscrew/reduction-gear/power-turbine assembly is a 
mechanically independent system with very low resistance to rota- 
tion, a brake is fitted in the reduction gear to accelerate the run- 
down and prevent the airscrew from windmilling when the aircraft 
is parked. A Rotax linear electric actuator brings two shoes into 
contact with the inner surface of a drum machined integrally with 
the sun-gear-shaft drive-coupling. 


BRISTOL PROTEUS 755 
Free-curbdine turboprop, with 12 axial stages of compression, plus one centrifugal, 
erght combustion chambers and (wo separate (wo-stage turbines 
mensions and weight: Length (come-fitting line to jet-pipe attachment), 
101in; overall diameter, 40.1in; dry weight, 3, ib, including alternator drive 
and de-icing manifold 
Performance 


SEA-LEVEL STATIC, CAN. 


Man power Mar Proteus 705 
cont 
Compressor r.p.m 100° 11,700 
Power turbine r.p.m 11,100 10,200/9,500 
Airscrew 1 000 916/855 916/855 
Airscrew ship 3,650 3,300 2,920 
Jet thrust (ib) 1.220 1,120 1,100 
Total equivalent h.p 4,120 3,730 3,345 
Fuel flow (ib/hr) 2,480 2,280 2,130 
067 0 68 073 
06 0.61 064 
MAX. CONT. CRUISE AT 300 KT (R.P.M. AS ABOVE) 

Proteus 755 Proteus 705 

ot ot 35,000/¢ 
Airscrew ship 1,701 124 
Jet thrust (ib) 348 275 
Total equivalent h p 2,101 1,555 
Fuel flow (ib/hr) 1,000 770 
S.L.c. os 062 


During the starting cycle, only the compressor and its associated 
turbine need be driven, and this is accomplished readily by a com- 
paratively small Rotax electric motor. The turbine and 
airscrew do not begin to rotate until the gas flow has built up to 
a sufficient intensity. The fact that the gas flow is the only link 
between the compressor and airscrew systems confers upon the 
Proteus unusual flexibility, and it is possible to maintain the speed 
of both parts of the power unit at the optimum value for each 
régime of flight. 

It may be noted that any failure in the airscrew drive takes the 
power turbine completely off-load. Dangerous over-speeding 
could normally result unless some protective device were incor- 
porated to shut off the fuel. In the Proteus, such protection is 
provided by a Negretti and Zambra switch, which remains open 
so long as the pressure difference between torquemeter pressure 
and compressor delivery pressure exceeds a fixed margin. Any 
drive failure almost immediately reduces torquemeter pressure to 
zero, and the pressure switch then energizes an English Electric 
high-speed actuator which closes the Lucas h.-p. fuel shut-off cock, 
the latter having been redesigned to close off all fuel very rapidly 
upon receipt of the appropriate signal. The protection circuit is 
armed by an Isospeedic centrifugal switch originally designed to 
operate at 10,000 r.p.m. and above. 

This system was tested on a Proteus 705 driving a regenerative 
dynamometer through a shear coupling. Power was increased at 
take-off speed of 11,100 r.p.m. until the shear coupling failed. 
Three tests were carried out, the power at failure bei 3,450 
s.h.p., or 130 s.h.p. above the normal take-off aonet tee this 
engine. The over-speed reached 15,000 r.p.m. on the power 
turbine (35 per cent above the take-off figure) and a Proteus 705 
has been run for five minutes at 16,100 turbine r.p.m. at the 
take-off jet-pipe temperature of 500 deg C. When the latter engine 
was stripped, it was found to be completely unaffected by this run. 
Before these tests were carried out on the complete flight system, 
a total of 13 successful shear tests were carried out on Proteus 2s, 
ym 15 on Proteus 705s, using prototype versions of the safety 

vice. 

All Proteus are now protected by this system, which is fully 
type-tested. The pilot can disarm the circuit manually, and he 
is provided with a test panel with which all settings of the device 
can be checked. 

When the compressor r.p.m. are less than about 9,000, the power 
turbine cannot over-speed dangerously, even when running free. 
Nevertheless, an additional over-speed switch, triggering an in- 
dependent circuit, is now being incorporated at the front end of 
the Proteus to cover the range down to 9,000 r.p.m., and so provide 
complete protection at all compressor speeds. At present, this 
second circuit is additional to the first, and it is possible that the 


setting of the existing Isospeedic arming swigch may be raised to 
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PLOTS RADIO OPPRATOR 
woe NAVIGATOR (ST 8D) 
VIPER NUMERARY EAT 


FLIGHT 


from both mechanical sides of the engine, in the ratio 0.107 x com- 
pressor r.p.m.+ 1.7 x airscrew r.p.m. The sum of these ratios 
gives a pump speed (a maximum of some 2,500 r.p.m.) which is 
adequate for all operating conditions, even in the event of a com- 
plete stoppage of either part of the engine 

From the main dual-drive pump, the oil passes to a gallery in 
the front gear-case. From here, it can take any of four paths: to 
the double-helical reduction gear; via a filter to the airscrew control 
unit; to the front gear case; and to the engine bearings, the latter 
being taken at 80 Ib/sq in to a metering pump which supplies 


FUSELAGE ADDITIONAL FUS 
LENGTH AFT OF wir 


ADDITIONAL 
LENGTH FORWARD OF WING 


PROTEUS 7% 
FORWARD UNDERFLOOR TOMETS PORT TURBOPRORS 


PREIGHT HOLD AND REVISED COWLINGS 


10,500/ 10,700 compressor r.p.m., to keep the armed range farther a measured flow at full pressure. The feed to the reduction gear is 


away from the speed range in which bump stalls may occur with 
a dirty engine or under tropical conditions. Negative-g conditions, 
which might starve the torquemeter pump of oi! could, otherwise, 
cause inadvertent shut-down 

The long-range Britannias are to be powered by the Proteus 755, 
but the batch of Series 100 machines for B.O.A.C. are fitted with 
the earlier Proteus 705. In all essentials, both engines are similar, 
but the 755 incorporates detail refinements to permit operation at 
rather higher speeds and temperatures. For comparative purposes, 
brief performance data of the 705 are given, together with the 
latest, and previously unpublished, figures for the 755. Apart from 
the new ratings, the 755 also introduces a wholly new system of 
accessory drive and lubrication 

Dealing with the latter first, the 705 engine formerly employed 
a pump driven by the compressor side of the engine. All Proteus, 
including the 705s, are now equipped with a dual lubrication 
system driven by both the compressor and airscrew systems. The 
drive is of the additive differential pattern, inputs being taken 


led through a muff coupling and expelled as four rotating jets for 
the high-speed train, and four for the low-speed train, sun gear 
and white-metal bushes. A tapping off the reduction-gear flow 
supplies oi! to the torguemeter pump, which increases the pressure 
to 800 Ib/sq in and feeds at this pressure to the eight torquemeter 
cylinders 

From the front gear-case, oil is supplied to al! auxiliary drives 
pumps and starter, and also Nos. 4 to 10 bearing feeds. Scavenging 
18 effected by one main pump and one auxiliary pump uni, whict 
scavenges Nos. 5, 7 and 9 bearings, on one side, and No. 8 bearing 
on the other; there is also a small pump, the sole duty of which 
is to scavenge the drive turret to the alternator, described below 

It is possible, with this lubrication system, to keep any airscrew 
wind-mulling indefinitely in order to provide full accessory power 
throughout the aircraft, even in the event of failure of an engine 
Again, if for any reason feathering could not be carried out, ar 
airscrew could be left to wind-mill without fear of reduction gear 
seizure. It can be seen that, if an airscrew were wind-milling at 
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ADIUSTABLE BACK FUSELAGE PRESSURED TO 
SEATS FOR UP TO OMFERENTIAL OF 6) meq 
101 PASSENGERS OFF ENGINE COMPRESSORS 


| 

| J ALL FLYING CONTROL 
SURFACES SEAVO-TaB 
OPERATED 


1 Fibregiass nosecap over Ekco cloud collision warning radar 2 Radar access 

door 3 Nosewhee! main doors, normally closed 4 Nosewhee!l retraction 

jack 5S Nosewhee! steering ciller 6 Electrically heated windscreen panels 

7 Direct-vision panels 6 ILS. locator and glide-path aerial 9 Crew 

escape hatch 1@ Doors open by pulling imwards and siding to rear 

CENTRE TRANSFER TAN 1 Occasional seat for stewards in vestibute 12 inwards pressure-reliel valve 
L160 get IN FOUR CELL Escape chute stowage and attachments 14 Suppressed ADS loops 
VHF. TR. aerial 16 Airscrew-ice guard 17 Step down to rear floor 

Escape hatches 19 Elevator and rudder tab controls and gearboxes 

Aileron tab controls and gearbox 241 Bar unit 22 «(Trim tab 

Servo tabs 24 De-icing-air duct 25 Cyclic electric de-icing mats 

Loran aerial 27 Detachable plostic-sandwich floor panels 28 Dinghy 


stowages 29 «(Firewalls Tubular engine mountings tank 
INBOARD FUEL —De-icing heat exchanger 33 Compressor tappings te pressurization and 
de-icing systems cominioning cold-cir unit and cooler Engine 
air intake 346 de-icing air vents 37 Spinners electrically 
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BRISTOL BRITANNIA 300 LA 
(Four Bristol! Proceus 755 turboprops driving de Havilland airscrews) 


Dimensions. Span. 142% length, jin herght on ground, 6. din 
gross wing area, 2,075 sq ft, coral pressurized volume, 9.375 cu ft. coral usable 
volume above floor, excluding flight deck 5.877 cu fe ndercarriage track. 
ber ween legs 
Weights (ficced for 93 passengers and freight) operatione! weight 
83.250 ib. fuel (7.108 imp. gal, max. allowable within werght limits), 56.860 ib 
or! (44 gal), 395 Ib; crew (7) and baggage, 1.495 ib. payload, 28.000 Ib. comprising 
93 passengers (14,555 Ib), hand baggage (420 ib), heavy baggage (4.090 ib). cor 
tamable stores (4200) and 831510. cargo. Grose weight, 170.000! giving Fire access panels, intake One SOLVA alternator 
Payload range performence. in long-range ot = engine (a at and shrouds 
true an-speed, the above payload of 78 can be taken for a still-air distance fueltin “as re-tuell 
of 4.300 a.m. (4,952 statute miles) the curve then descends to payload of cell % 
16,250 ib at 5,400 m (6.218 stm.) and to at 6.100 nm These ne 
distances are reduced by between S00 and 750 a.m. at high-speed crume ‘4 led 
and-irving sealed bailar 
Nevigation lights Revised wing tip. giving are eave 
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Diagrammatic representation of the Britannia 300 cabin-air system, 
showing the port inner engine only 
|, engine topping, 2, cut-off valve; 3, non-return volve; 4, flow control, 5, tour 
pass heot exchanger; 6, tempereture contro! velve, 7, individual cold-aw 
bleed, cold-aw unit turbine; 9, cold-air unit fan; 10, duct relief valve; 
weter seperetor, 12, mass flow sensing heed; 13. ductstets ond cabin 
sensing element, 14, thermobulb (cobim-entry temp.); 15, maim non-return 
volve, with ditching clamp; 16, individual cold-aiw non-return volve, with 
Clamp; |7, torword hold non-return valve, with ditching clamp; 18, 
pump inducer tor recivculetion, 19, rectifier (inner nacelle); yet pump 
ground operation 


Bristol Britannia... 


700 ¢.p.m., the corresponding pump speed would be 1,190 r.p.m., 
or cather less than half the maximum pump speed with the engine 
work 

The new accessory-drive system marks a notable change in 
design policy which will probably be reflected in other trans- 
ports. Originally, the Britannia employed a remote Rotol gear- 
box for all accessories. This box was mounted inside the nacelle 
under the front end of the jet-pipe, and was driven through a 
mechanical shaft extending from a drive-turret under the engine 
gearbox This drive, at 2.82 « airscrew speed, employed spiral 
bevel gears and had a normal rating of 210 h.p. (250 h.p. for 
5 mun), the shaft itself being housed in a fireproof steel tunnel. 
On the Proteus 755 the engine drives a 50 kVA Rotax alternator 
rigidly attached to a turret containing a relatively light 37 h.p 
drive with straight bevel gears. All accessories are driven elec- 
trically, and the original drive-shaft tunnel has been shortened 
to form a fireproof box around the alternator, output cables 
being protected by a steel tunnel of which half lies in each main 
cowling member. The presence of the large alternator is revealed 
by a slight blister on the underside of the Proteus 755 cowling 

The cowling itself has, in effect, three skins. The innermost 
skin is a light unstressed fairing clipped to the engine itself. The 
engine is slung from four twin mountings around a ring in line 
with the centrifugal compressor. The large drawing (pp. 228-9) 
shows the manner in which the entire engine is enclosed within 
a double-wall cowling, between the skins of which passes the 
intake air. The top cowling panel is located between a pair of 
fixed longitudinal beams and can be lifted off after releasing its 
fasteners. The remainder of the cowling is formed by two large 
panels, port and starboard, which can be hinged upward to pro- 
vide unobstructed access to the engine and oil cooler 

From the turbine discharge, close to the firewall, exhaust gas 
is taken away through a stainless-steel jet-pipe which incorporates 
two articulated joints. The pipe runs back across the top of the 
wing, to which it is attached by two pairs of pivoted links, and 
the jet exhausts from a propelling nozzle above the trailing-edge 

The entire run of the pipe is housed in a fuel- and fire-proof 
shroud, part of the roof of which can be detached to permit 
removal of the jet-pipe itself. Any fuel collected in the shroud 
runs out through a Toohe sump at the firewall and then passes 
to the main dramage tank. The latter is kept dry by an injection 
pump which sucks out the contents into the jet-pipe where the 


stray fuel is burned 
Extensive use of titanium is planned for the Proteus 755 
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installation in long-range Britannias. In all cases the new metal 
will replace stainless steel, and the total saving is at present cal- 
culated at approximately 560 Ib per aircraft (this being additional 
to the 140 lb already listed in the description of the nacelles). 
By far the greatest single saving is the jet-pipe shroud, which 
will be entirely of titanium with a weight saving of 100 Ib per 
component. Other situations scheduled for titanium include 
the inner cowling skin, the rear firewall on the plenum chamber 
and the turbine shroud. 

Bristol powerplant sheet-metal work is largely the respon- 
sibility of the Bristol Company's Rodney factory. This works 
is one of the first in Britain to have brought titanium materials 
to the production stage, and they now express themselves quite 
happy in forging, machining and welding the new metal. Most of 
the utanium is employed as a direct replacement for stainless- 
steel sheet, in even-numbered gauges from 20 to 28. So far, 
the principal trouble—apart from the high cost of around £9 
per |b for strip-—has been the achievement of consistency to speci- 
fication or even over any given piece of sheet 

Airscrews. Long-range Britannias will be fitted with a later 
version of the Britannia 100 airscrew, which is a de Havilland 
hydromatic feathering and braking unit with a diameter of 16ft 
Each airscrew has four square-tipped hollow-forged steel blades, 
pitch-changing being hydraulically operated and electrically con- 
trolled by switches on the cockpit pedestal. For synchronization 
purposes, either of two engines can be chosen as master and the 
r.p.m. of the three other airscrews tied exactly to it. It is also 
possible to withdraw the normal fine-pitch stops in the hubs and 
select superfine pitch. This permits the engines to be opened up 
to high r.p.m. on the ground, in order to operate the turbine 
overspill refrigeration system or heat exchanger 

Cabin Air. When first conceived, the Britannia cabin-air 
system was supplied by mechanically driven blowers. All Proteus, 
however, now carry an attachment-tace on cither side of the 
centrifugal-compressor diffuser casing through which air can be 
extracted for various heating and pressurizing purposes, including 
the provision of air for the cabin. Aijr is tapped off through 
stainless-steel pipes held by tapered ring-clamps and fitted with 
internally sleeved flexible bellows. from the firewall, cabin 
air is led through the wing at 65 Ib/sq in gauge-pressure and 
makes four passes through a Marston aiur-cycle heat exchanger (of 
which there is one in each wing) in which the flow temperature 
is reduced and excess moisture condensed. ‘There is no heating, 
the required final temperature being obtained by adjusting the 
cooling. The remainder of the cycle, which includes a Godfrey 
cold-aw turbine/fan unit, is shown in the schematic diagram. 

As already noted, the series 100 bears a maximum pressure 
differential of 7.25 Ib/sq in, but later aircraft are designed to 
8.3 Ib/sq in, the characteristics o/ the system being such that 
this pressure can be maintained on three engines, or on two with 
reduced mass flow. The increased “.P corresponds to a cabin 
altitude of 5,000ft at 32,500ft or 6,000 at 35,000. At the latter 
height, the fuselage is ventilated with 120 Ib of air per minute at 
between 17 and 32 deg C with one engine or cold-air unit inopera- 
tive; the corresponding humidity range is 30 to 70 per cent. 
Most of the pressure-air, with suitable humidification, is 
distributed from a ceiling duct, but hot dry air is also passed 
up behind the wall trimming to minimize interior condensation. 
Recirculation in the Britannia 100 is effected by fans, tut later 
aircraft take the air out through floor-level grills and filters to 
jet pumps, which induce a recirculation flow of 150 Ib/min. Aiur 
from the toilets, freight-holds and pantry is dumped directly 
overboard through fixed venturis 

Normalair and Teddington controls are provided for the wholc 
system, the automatic circuits having manual overrides. Under- 
floor holds are ventilated and heated by unhumidified air and 
these compartments can be sealed off and flooded with carbon 
dioxide in the event of a cargo fire 

Ice Protection. There are two major systems: hot air and 
electric mats. The former utilizes hot gas from between the 
compressor and power turbines of cach engine, which escapes 
through small holes into an annular manifold from which it is 
extracted via a large-diameter tapping on cach side of the engine 
One flow of gas is controlled by a Teddington gate valve with an 
electrically-actuated carbon slide and is delivered to a mixing 
section where it is diluted with induced air from the flow inside 
the cowling. ‘This flow is used to heat the leading-ed¢e and outer 
walls of the main cowling and intakes, together with the toroidal 
elbow to the compressor intake and the radial intake vanes, all of 
which are maintained at a surface temperature above 5 deg C 
Gas temperature is controlled by a Teddington ductstat (185 + 24 
deg C), an overheat flamestat (210 deg C) and an underheat 
signal at 123.5 deg C. 

A separate built-in rapid-action actuator shuts down the flow 
on a signal of failing jet-pipe temperature or r.p.m. Should the 
flame in the engine concerned be extinguished and the engine 
continue to revolve, this circuit shuts down the de-icing flow and 
prevents unburnt fuel from being fed to the cowling. All 
compressor blading is of steel and can resist the impact of ice, the 
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To meet an urgent Royal Navy requirement for a simple economical and easily 
maintained deck-landing aircraft, Short Brothers produced the Seamew. To meet 

the same requirements, the engine chosen for the Seamew is the Armstrong 

Siddeley Mamba turboprop — proof of the versatility of the Armstrong 


Siddeley range of aero engines. 


ARMSTRONG SIDDELEY MOTORS LTD 


PARKSIDE - COVENTRY Members of the Hawker Siddeley Group 
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SECTION &A SECTION 88 SECTION GC SECTION DD 


Standard tourist layout for the Britannia 300, with 99 to 10! seats. 


SECTION E-E 


SECTION FF SECTION GG 


The two insets on the right show alternative schemes (upper, lounge 


and 87 seats; lower, crew rest and miscellaneous stowage with 93-95 seats) 


|, captem, 2, first officer; 3, navigator; 4, radio ofticer; 
10, bor and amenities wait; 11, pessenger entrance; 
16, men's room; |7, crew rest comportment, 18, pantry (as 8); 


first stator stage having hollow blades heated by compressor air. 

Wing ice protection is also obtained by hot air. In this case 
hot turbine gas is extracted from one side of the engine under 
the control of another gate valve and is taken up to a cross-flow 
steel-tube heat exchanger of Bristol design and Delaney Gallay 
manufacture. The gas is then discharged overboard through a 
flap at the top of the cowling, the flap and gate valves being 
linked to open and shut together, and so minimize drag. Fresh 
aw from the main engine intake is passed through the heat 
exchanger and then ducted to the wing. Airflow in the wing is 
clarified by the detail sketch and is finally discharged through 
flush vents in the wing under-surface and near the tips. 

Laminated electric heating mats of Bristol design are applied 
to the leading edges of the tailplane and fin. These printed 
nickel-foil elements, insulated by Araldite, are arranged in 16 
sections to give graded heat inputs at a 15:1 cycle ratio. A 
narrow breaker-strip along each leading-edge is continuously 
heated, the remainder of the mats being arranged in primary and 
secondary areas, back to about 15 per cent chord. The breaker 
strips are automatically energized by an ice-detection circuit, 
the heating rate and cycle period being controlled from the flight 
deck. Napier Spraymats (Flight, March 12th, 1954) are used on 
the double-curvature surfaces of the elevator horn balances and 
on the ventilating-air intakes in the two upper fixed beams in 
each engine cowling. 

Airscrew blades and spinners are cyclically heated by internal 
electric elements. The six forward windscreen panels are also 
electrically heated by a transparent conducting layer on the outer 
giass lamination. ‘The panel temperature is maintained thermo- 
statically during icing conditions, although heat is applied at all 
umes during flight to increase the impact resistance of the 
vinyl centre-layer of each panel. 

Fuel. All fuel is housed within the box spar of the wing. In 
the Britannia 100 and 300, the capacity is made up entirely of bag 
tanks manufactured in Hycatrol by Fireproof Tanks, Ltd., 
resting on thin Fibreglass sheet laid over the bottom stringers 
Reading inboard along the port wing are bags 9, 8, 7, 6 and 5, 
forming No. 1 tank of 1,409 gal, and bays 4, 3, 2 and 1, forming 
No. 2 tank of 1,926 gal. Tanks 3 and 4 are the corresponding 
units reading outboard along the starboard wing. The long- 
range aircraft have revised bag tankage: bags 9, 8, 7, 6 and ‘§ 
No. | tank) provide 1,570 gal; bags 4, 3 and 2 (No. 2 tank) hold 
1.638% eal—both with corresponding tankage in the starboard 
wing—and bags 0 and 1 on each side of the aircraft centre-line 
iorm the centre transfer tank holding 1,100 gal. In addition, 
an itegral tank with a capacity of 460 gal is incorporated in 
_ each wing between the outer bags and the wing-tips. ‘Total 
tankage in the 100 is 6,670 gal and in the L.R. it is 8,486 gal 

Oriemally the bags fed into collector boxes im the wing fillets 
The latter are now eliminated and the feed is by a pair of 
submerged S.P_E. booster pumps im each of the four main tanks, 
feeding directly The low-pressure feed from each tank to its 
adjacemt engine is independent of the others except for cross 
feed, and any engine can be fed from any tank. Unusable fuel 
is less than 50 gal and al! but 1,600 gal can be jettisoned. The 
whole system is suitable for kerosine or JP-4, and heaters, using 
compressor air, are provided at the engine filters. Pressure 
fuelling at 150 gal/min ws effected through connectors in the 
outer nacelles 

Electrics. In the later Britannias all aimiliary power stems, 
in the first instance, from four 50-kVA Rotax alternators, one of 
which is mounted beneath cach engine This is a considerably 
greater electrical load than that borne by the Britannia 100, which 


5, two stewords; 6, sliding entrance door; 7 
12, or twin-seot unit; 13 
19 stowage for additional meal boxes, 


baggage or extra pantry; 8. pantry; 9, tushing toilets; 
coat stowage, 14, ladies’ room; 15, three flushing toilets, 
20, wardrobe or miscellaneous stowage 


has four alternators with a nominal 35-kVA rating; but the 
earlier machines have mechanically driven hydraulic pumps 

An accompanying diagram shows the electric distribution 
Carbon-pile voltage regulation is used in the main system, 
magnetic amplifiers being employed to control inverter frequency 
and voltage. Storage capacity comprises six Varley light-weight 
24V, 25 amp-hr lead-acid units installed near the under-floor 
freight doors. These can supply all essential loads for 20 min 
after total loss of generation, and can provide two engine starts 
on the ground, thereafter backing up the alternator of the first 
engine in starting the remainder. The batteries are normally 
reheved of load above 550 airscrew r.p.m., and superfine pitch 
permits electric generation on the ground, electrical equipment 
being cooled by jet pumps. In the air, full load can be main 
tained by any three alternators, and essential services, plus some 
domestic load, with only two engines running 

Hydraulics. In the Britannia 100, Nos. 2 and 3 engines cach 
have a mechanical drive to a pair of hydraulic pumps. Later 
Britannias have four separate British Messier pumps in the 
unpressurized portion of the fuselage, each electrically driven 
by one of the main alternators. Pressure is maintained between 
3,500 and 4,000 Ib/sq in and supplied for undercarriage retraction, 
control-surface locking and nosewheel steering. Wheel brakes 
take 1,750 Ib/sq in and the elevator artificial-feel and control 
damping is a separate circuit. Accumulators maintain pressure 
for towing and parking rposes, and an independent pump, 
driven from the 112V D.C. system, supplies pressure for emer 
gency undercarriage lowering 

A separate electro-hydraulic system operates the Dunlo 
screen wipers. All hydraulic fluid is mineral oil (D.T.D. 585) 
and the hydraulic tank is pressurized to climinate cavitation—so 
that the undercarriage can be extended at any desired altitude 

Emergency Equipment. Each powerplant is sub-divided by 
fireproof bulkheads The forward zone, including the high 
pressure fuel components, can be fed with methyl bromide from 
a Graviner 12-lb bottle; the second zone (from the compressor 
to the jet-pipe shroud) is supplied from a similar bottle, and a 
6-lb bottle feeds the oil tank and cooler bay. If necessary, a 
second shot can be directed into any zone from the bottles in 
the adjacent nacelle. 

Cargo holds can be flooded with carbon dioxide from three 
12-Ib bottles, and Pyrene smoke detectors and sampling tubes are 
provided with which the exact location of an outbreak can rapidly 
be established. Engine fires can be similarly located and all 
appropriate actions taken very rapidly. Quick-acting Thermal 
Controls flame detectors are provided at strategic points and the 
engine bottles can also be discharged by the statutory crash 
switches. Hand-operated water-glycol bottles are provided in 
the occupied parts of the fuselage 

Ditching characteristics are excellent and buoyancy is adequat: 
even with full tanks, the cabin air-conditioning valves then beime 
clamped shut. In the event of either of the main doors failing 
to slide correctly, they can be lowered inwards; an escape hatch 
is also provided in ic roof of the flight deck. Four 20-seat 
dinghies are contained in blow-out wing boxes, and two more are 
stowed in valises in the cabin 

Radio and Radar. It is proposed that the following be con 
sidered equipment for global service: duplicated H.1 
transmitters and receivers with direct and remote control (such 
STR.ISC and AD.94/118); twin V.H.F. transmitter /receiver 
under pilot control (such as STR.12D); twin A.D.F. receivers 
AD. 7092D); LL.S. (Standard Telephones), 200 Mc/s D.M.I 
Murphy duplicated V.O.R Standard Telephones Loran 
AN/APN39; search radar (Ekco); intercom. (Ultra); and passenger 
announcement (Redifon 

Wherever possible, all 


wind 


has 


acrials are suppressed. The forward 
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part of the fin-tip is the Loran receiver and it is proposed that 
the H.F. aerials should be suppressed in cach wing-root leading- 
edge. Twin A.D.F. suppressed loops are submerged in the fuse- 
lage upper skin and the search radar is contained beneath a 
radome in the unpressurized of the nose. The latter part 
of the aircraft also carries V.O.R./D.M.E. homing aerials on 
esther side and a M.E. distance aerial below. 

F cater variety of interior arrangements is 
possible with the + -— than with any other airliner. Basic 
seating at present envisaged is as follows: Britannia 100 = 90; 
300 = 99; 300 L.R. = 93 + crew rest; and 250 L.R. « 84 ( +2 in lieu 
of pantry + 13 im lieu of above-floor cargo). (penupenting 
cargo capacity is: 100<714 cu ft; 300/300 L.R.=910; 

250 L.R. «1,669. All long-fuselage Britannias have two pres- 
surized under-floor holds of 386 and 443 cu ft capacity, with 
doors Win « Slin. 

All furnishing is non-structural. In the 250 L.R. a bulkhead 
can be inserted at any desired position to separate the passenger 
compartments from cargo stowage forward, the latter compart- 
ment having a freight door 73in x 93in incorporating a normal 

ssenger door within its frame. Freight is normally restrained 
- nets, but the 1.25¢@ landing case can be taken by a ply-faced 
bulkhead, and full crash loads can be accepted by the metal-faced 
bulkhead ahead of the container in the crew bay. Any form of 
passenger seat is possible, including arrangements for 4-, 5-, 
and 6-abreast ‘ypical arrangements are shown in the accom- 
panying artists’ impressions (p. 224). The L.R. Britannia can be 
equipped with approximately 17 bunks as standard equipment. 


Distribution of electricel power in later Britannias can be shown 
diagrammatically in the form below. Full load con be maintained on 
three alternators, the letter can be driven by windmilling airscrews. 


50 kVA GENERATOR 
208 and 104 V A.C. 
(DUAL WINDINGS) 


Airscrew and spinner de-cing 
Tail unit de-icing 

Windscreen heat 

Main hydraulic pumps 


112 V Pantry ovens, etc Fuel pumps 
Water heating Cabin lights 

0.C. Engine starting Powerplant de 
feathering motors Elevator horn descing 
Flap motors Air intake de ving 
Em@gcy hydreulx pump 

15V Throttle comtrots 

AC Fuel gauges 

Engine and Might instruments 
0 «ps Auto cabin temperature control 
Autopilot 
av om 
General servic systems 
Pitot head heaters Engine instruments Vac. 
0.C Windscreen wipers os 
Cabin and cargo hold lights 
External lights 
advo Search reader 
Emergency throttles Loran 


FLIGHT, 
12 August 1955 


The fine lines of the 
Britannia, 100, shown 
here, are enhanced by 
the increase in f 

length introduced in the 
Serres 250 and 300. 
Apart from the in- 
creased length, later 
Britanmas will otherwise 
be superficially similar. 


Development. An outline of structural testing has already 
been given. Flight testing is being conducted 
and there is no question that the Britannia 100 is today at a higher 
state of development than any other new transport has been 

ior to entry into service. Last year a programme of intensive 

ing was involving a total of some 2,000 hr, 1,000 

which were to be on one airframe, before the grant of a C. of A. 

This programme has now been completed highly successfully, 
and it is clear that the behaviour of the aircraft is quite out- 
standing. The first prototype, G-ALBO, has now logged about 
1,100 hr; this machine belongs to the Ministry of Supply and 
will be used to develop the Proteus 755 at the end of the year. 
The first production machine, G-ANBA, has already completed 
full tropical and eclevated-airfield trials and has flown 650 hr. 
The second production machine, ANBB, is in the process of com- 
pleting some 280 hr furnishing and handling trials and ANBC, 
the latest to fly, is scheduled to undertake route-proving. 

The latter task will involve some 250 hr for a C. of A., and it 
is scheduled to start at the end of the month. Operationally BC 
is a completely representative aircraft, with all 90 seats, bar, 
pantry and toilets. Four B.O.A.C. crews are assigned to the 

amme (two per trip), all flight observers, maintenance and 
inspection personnel being Bristol employees. The schedule 
ifies three flights to Johannesburg, two to Tripoli, two to 
el Aviv and two to Bombay/Karachi. To Tripoli 97 persons 
will be taken; otherwise 54 will be on board on cach flight, 
together with a considerable quantity of spares and other equip- 
ment. An unrestricted C. te . is ex to be granted as soon 
as route-proving is com 

What might be termed * "sitline” behaviour of the Britannia 100 
has so far been tremendously ising. Alt present, an operating 
Check | is given at 50 hr, € 2 at 150 and Check 3 at 300; 
Check 4s are expected at 1,200 hr although ALBO was given 
one at 750. Maintenance man-hr per check have been very 
low. Check 1 on ALBO—including the inevitable “instrument 
snags”—has never taken longer than from midnight to 7 a.m. 
with less than 12 men on the job; Check 2 on ANBA was carried 
out dur three successive nights from midnight to 8 a.m. with 
the om | flying each day; and Check 4 on ALBO required 
four da It has been established that normal airline procedures 
are ap icable. 

Engine overhaul life is now on the basis of 300 hr for the 
Proteus 705, developed engines go up to 450. These times 
reflect much longer periods successfully run during development. 
Airscrew time is on a 600-hr basis and a significant improvement 


is expected to follow the introduction of nickel-plated blades. ~ 


All accessory systems have shown outstandingly high service- 
ability which, in view of their es reflects excellent 


ineering and a high level of deve 

last few paragraphs talk,” but they do 
indicate that this largest of all post-war transports really does 
work. There is scarcely a major airline in the world which has 
not studied the Britannia in detail and it is a sine qua non that 
their studies have shown it to be, on paper, the most capable 
and economical transport ever designed. Nevertheless, orders 
for equipment of this calibre are rarely placed until the operator 
is assured that he will not be let down. Indications are coming 
ever more strongly that Bristol's Britannia will not let its pur- 
chasers down, but will more than live up to its already great 
reputation. In doing so, it cannot fail to put air transport on a 
new level of economy, reliability and comfort. 
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AS IT WAS 


THE FAIREY FLYCATCHER, the best known of the Royal Navy's 
early fighters, was equally at home afloat or ashore, on wheels, floats 
or amphibious gear. Although, since its inception in 1915, the Fairey 
company has produced a wide variety of aircraft, traditionally the 
name Fairey is associated with specialised naval aeroplanes, of 
which the Flycatcher, Seal, Swordfish, Fulmar and Firefly are the 
best remembered. Today, the Gannet, a dual turboprop-powered 
carrier-based anti-submarine monoplane, incorporating the latest 


equipment for modern sea warfare, carries on the tradition Still the pace quickens, and every new project brings fresh 


problems. Questions about fuels and lubricants to meet these 
ne reasingly exacting conditions are the constant concern 
of ESSO research groups whose information and advice are 
freely at the disposal of enquirers with problems in this field 


1 pays to consult 


ON ALL FUEL AND LUBRICATING PROBLEMS 


PFTROLEUM COMPANY LIMITED, 3% QUEEN ANNE'S GATE, LONDON, AVIATION TECHNICAL SERVICE, RELIANCE 1261 
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NORAL 
ALLOYS 


are used in the 


Bristol Britannia, 


as in all of Britain’s 


outstanding aircraft 


Worwtihner= 
company 


An ALUMINIUM LIMITED Compeny © 


BUSH HOUSE, ALOWYCH, W.C.2 
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INDEPENDENTLY 
ON SCHEDULE 


B.K.S. Air Transport’s Services out of Yeadon 


steadily developed its scheduled services out of Yeadon, 

Leeds, and now provides a series of both holiday and busi- 
ness travel facilities for the three million people estimated to live 
within a 30-mile radius of the city. In view of the not-over- 
abundant railway services this particularly benefits the business 
life of the area, and also makes it more readily accessible to 
foreigners who reach Paris or London by air and wish to continue 
their journeys by this means. 

Already operating are scheduled services between Newcastle, 
Leeds and Jersey; Newcastle, Leeds and the Isle of Wight; New- 
castle, Leeds and Ostend; and Southend, Leeds and Belfast. 
The last-named service, allowing as it does the completion of a 
one-day return business trip, has proved so popular that load- 
factors are at a maximum and increases in frequency likely. In 
addition B.K.S. run a service between Newcastle and the isle of 
Man and one from England via Corsica to Majorca. All this is 
accomplished with five Dakotas and three Vikings, which are 
available for charter flights as well. 

The latest venture is a scheduled, twice-weekly service on 
Tuesdays and Thursdays between Yeadon and Paris, which was 
inaugurated on July 28th. The Dakota leaves Yeadon at 1000 hr, 
clears Customs at Southend, and reaches Le Bourget at 1330. 
The return service leaves Le Bourget at 1630 and, again stopping 
at Southend, returns to Yeadon at 2000 hr. The fare is £11 
single and £19 16s return. Approval has been sought for further 
services, between Yeadon and London Airport, and Yeadon and 
Diisseldorf. 

The inaugural service to Paris was flown by Dakota G-ANAF, 
Jean Batten, arranged to accommodate 24 tourist passengers 
with an additional row of four rearward-facing seats forming a 
small lounge at the front of the cabin. Standard tourist seats 
have been made much more comfortable by the addition of 
detachable Dunlopillo head-rests and there is plenty of leg- 
room. Special light tables can be set up when the meals are 
served. The cabin is pleasantly decorated with a series of prints 
above the windows and on the front bulkhead. This, combined 
with the well-known smoothness of Dakota travel and the fact 
that hot meals are served, makes for a comfortable flight. All 


Das the summer B.K.S. Air Transport, Ltd., has 


Refuelling takes place during the Customs stop at Southend (above 
right) one hour after departure from B.K.S.’s new terminal at Yeadon 
(lower right). The forward end of the cabin (below) has been arranged 
to form a small lounge, allowing passengers to change places during 
the flight. The Dunlopillo head-rests with yellow covers, and the 
prints on the bulkhead, give added comfort and pleasant decoration. 


B.K.S. Dakota “Jean Batten,” which flew the inaugural Leeds-Paris 
service, in front of Le Bourget control tower 


additional fittings, including the complete galley and light- 
luggage racks, have been made in the B.K.S, workshops. 

he Paris flight at present has to clear Customs at Southend, 
which is one of B.K.S.’s bases, but Yeadon is being developed 
to a point where it is probable that facilities will be provided 
there, so that the flight can go direct. In any case, passengers 
may not be taken up or set down at Southend. Winter operations 
are also being prepared for by the installation of runway lights 
and an Ekco simplified precision-approach radar. A new 
terminal building has already been completed there. 

B.K.S. is not the first company to operate out of Yeadon, but 
it has made the most successful attempt to date to develop traffic 
in the remunerative Bradford and Leeds area. Already its ser- 
vices are heavily booked and the local authorities have recog- 
nized their importance. When the new services to London and 
Dusseldorf come into operation the company will be providing 
the community with a valuable range of business-travel facilities. 
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World War Il Commander of the U.S. Army Air Forces, 
the Arnold Engineering Development Centre, a unique 

complex of large and modern testing equipment for supersonic air- 
craft, guided missiles and aircraft engines of all types under 
simulated flight conditions, is now under construction in a remote 
district of south central Tennessee. Authorized by Congress in 
1949, the present programme, which will cost approximately 
$170 million, provides for the installation of three major test 
facilities, together with all the supporting services necessary for 
their successful operation. The initial unit, a 12in supersonic 
wind tunnel of the gas dynamics facility, was operated for the 
first time in February 1953, but it will still be a number of years 
before the centre is finally handed over by the Corps of Engineers 
to the U.S.A.P. Air Research and Development Command as a 
finished project 

Recognizing the need for expansion in air research and develop- 
ment facilities in 1944, General Arnold requested Dr. Theodore 
von Karman to investigate all possible future air development 
requirements, and it was upon studies by the von Karman group 
of experts that plans for A.E.D.C. were formulated 

Although A.E.D.C. is a component of the U.S.A.F. Air 
Research and Development Command, its advanced equipment 
will be placed at the disposal also of industry, other military services 
and research institutions. Predominantly a development (as 
distinct from research) centre, it will be concerned primarily 
with the development and perfection of the work of those branches 
of the aircraft industry concerned with aerodynamics, power- 
plants, high speed gas dynamics and supersonic and hypersonic 
aircraft and missiles 

It was in November 1949 that the U.S. Army Corps of Engi- 
neers began work on the centre, a 42,000-acre site for which had 
been chosen in the Tullahoma District of Tennessee. The main 
test installation will be known as an engine test facility, to which 


NN ‘ents in honour of the late General H. H. “Hap” Arnold, 


there has subsequently been added a ramjet addition, a gas 
dynamics facility and a propulsion wind tunnel. Among the 
supporting services being provided are an access road from 


Tullahoma; a 2,943ft-long, 90ft dam, impounding a main water 
storage reservoir, and a secondary reservoir, which, together, will 
be able to supply the three major units with an initial 150,000 
gal/min of cooling water, with a possible future expansion to 
250,000 gal/min; an electrical ednien system to provide the 
enormous power required to operate the test facilities amounting 
to a maximum of 466,000 h.p.; an administrative and engineering 


building; a warehouse; an installations maintenance shop and a 
A further item, 


number of other subsidiary service buildings. 
the construction of which has at present 
been deferred, is an 8,000ft runway and 
hangars 

he first of the units to be completed, 
the engine test facility, incorporates 
three test chambers and a test bed, in 
which it will be possible to work on 
turbojet, turboprop and small ramjet 
engines under simulated flight condi- 
tions and altitudes up to 80,000ft 
Approximately 75,000 h.p. is required 
to operate the compressor and exhauster 
system, while an addition is being con 
structed in which the largest ramiects 
now contemplated can be tested, and 
for which an additional 75,000 h.p. will 
be required at peak conditions 

Occupying an area 600ft by 450ft, the 
inital plant has five basic components 
air refrigeration and drying equipment, 
air supply compressors, test chambers, 


exhaust-gas coolers, and exhausters. 
When ready for test, the engine is 
brought to the test-bed on railway 


tracks 


An artist's impression of the completed 
layout of the three major facilities of 
AE D.C.—lower left, engine test; upper 
left, gas dynamics; right, propulsion wind 
tu 


DEVELOPMENT on the GRAND SCALE 


Progress with America’s Vast Arnold Engineering Centre 
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Design specifications for the engine test facility include the 
ability to supply air to engines under a wide range of tempera- 
tures, from simulated arctic or high-altitude conditions to the 
high temperatures representing supersonic ram conditions. A 
battery of four four-stage 5,000 h.p. centrifugal compressors, feed- 
ing through a heat-exchanger to a cooler/drier, provide the 
necessary air source. Initial cooling by lake water, followed 
by chilled water cooling and the use of ethylene glycol, reduces 
the temperature to — 11 deg F and removes moisture from the air. 
Following this, the air can be further cooled by an expansion 
turbine or heated by re-routing through the heat-exchanger, 
which draws upon heat generated by compression. 

An inlet range of temperatures of between —120 deg F and 
300 deg F can be achieved by valve regulation. For the higher 
temperatures called for by supersonic ram conditions, however, 
the air must be treated by oil- or gas-fired heaters capable of pro- 
ducing temperatures in the airflow of up to 650 deg F. For 
increased flow, two additional 15,000 h.p. compressors are 
vided in the ramjet addition, which can make use of the full six 
compressor capacity, boosted through a second stage 38,500 
h.p. compressor. Six exhausters, valved for possible use in 
series, series-parallel or parellel, make up the downstream side of 
the test cells. The ramjet addition exhaust goes through two 
30,500 h.p. exhausters before going back to the normal E.T.F. 
exhausters. 

An interesting feature of the engine test facility is the fact 
that it is based on a test unit planned for the German Govern- 
ment during the war. The initial unit constructed by Brown 
Boveri AG., Mannheim, was installed at the Bayerische Motoren 
Werke at Munich, and, completed in 1943, comprised a single 
test chamber with an air capacity of 53 Ib/sec and providing 
a simulated altitude range of up to 45,000ft. To increase the 
range of this initial plant the Germans built additional equip- 
ment, but this was never installed. After the war, the plant was 
operated by German engineers on behalf of the British and 
Americans, and, indeed, it was here that the first high-altitude 
test runs of British jet engines were carried out. Subsequently, 
the initial plant was dismantled, and, together with the new 
equipment, was shipped to the U.S.A. as reparations. Much 
of this material was incorporated in the Arnold engine test 
facility, while additional equipment, built in the United States, 
together with the redesign of the original German layout, 
increased the capacity to about 300 Ib of air per second and a 
maximum altitude range of about 80,000ft. 

The entire engine test facility is centrally controlled by two 
or three operators, who furnish individual test cell crews, housed 
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AIR TOOLS 


At The Bristol Aeroplane Company's works, as 
elsewhere, the growing demand for British-built 
military and civil airliners and freight planes is calling 
for really vigorous effort on the assembly line. 

This need for increased production calls in turn for 
tools which can stand up to long periods of continu- 
ous work without servicing. Atlas tools, made from 
the highest grade steel, are specially designed for 

this kind of work. They are reliable in action and 


hardwearing, and their low power/weight ratio 


makes them highly economical in operation. 


An Atlas RAB 200 U2! R reversible pneumatic screwdriver being 
used on leading edge section of a wing of a Bristol Britannia 


A general view of the hangor used for 
assembling Britanma airliners at Filton. 


and really well organised Spares and 
After-Sales Service operated by work s-trained Atlas 
engineers from depots in every part of the country. 


ATLAS AFTER-SALES SERVICE 
All Atlas tools are backed by a complete Copco 


Enquiries cre invited. Demonstrations can be arranged locally. Write to 

THE ATLAS DIESEL COMPANY LIMITED io 
Al Company in the ‘ATLAS COPCO’ Group 
Beresford Avenue, Wembley, Middlesex. Telephone: WEMBLEY 4426/9 
Complete sales and maintenance service from 10 depots covering Great Britain and Ireland 

LONDON, BRISTOL, CARDIFF, WALSALL, MANCHESTER, LEEDS, GLASGOW, NOTTINGHAM, BELFAST, DUBLIN 
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20,000 ar Putney 


CO-OPERATION 
POR BETTER SERVICE 


ry 
MEANS MORE ['S OVER Boscombe Down 


The temperature at the kernel of the arc of this jet engine ignitor 
as it fires under test at K.L.G.’s Putney factory is approximately 
, - 20,000 C. Upon its ability to withstand such exacting tests depends 
a . that sure instant start for rapid take-off, and an immediate burst 
of extra speed when the reheat ignition is switched on. 
The same care and precision that go into its construction 
characterise all the equipment made by companies in the 
Smiths Group. 
The resources of the Group are considerable. They include 
specialist factories, development laboratories and a school for 
training operators of airborne instruments. The progressive 
manufacturing and advisory service of the Smiths group of 
aviation companies has given them a foremost place in the field 
of modern instruments for modern flight conditions. 


° HELPING THE WORLD TO FLY 
H ‘SM H ROT I SMITHS AIRCRAFT INSTRUMENTS LIMITED 
OF AVIATION COMPANIES CRICKLEWOOD - LONDON - NW2 . ENGLAND 


KELVIN & HUGHES (AVIATION) LTD (HD) K.L.G. AVIATION PRODUCTS WAYMOUTH GAUGES AND INSTRUMENTS LTD. @ 
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in the previously mentioned separate control rooms, with the 
flow conditions needed for the tests. Observation, which takes 
place in enclosed steel cells, is effected through the medium of 
a TV screen 

All the equipment is designed for continuous operation and 
the test cells may be used for type-tests of 150 hours’ duration 
or more. The cells can be lengthened to take additional equip- 
ment, such as afterburners or exhaust cooling devices. Test 
data obtained will be rapidly processed by a large digital-type 
computing machine 

Consisting of a group of supersonic and hypersonic wind 
tunnels, the gas dynamics facility will be used solely for the 
development testing of models of aircraft, projectiles and missiles 
designed to operate at extremely high speeds. Occupying an 
area approximately 400ft by SOOft, the facility, also based on a 
German design, comprises three small wind tunnels. These are 
E-1, a small 12in « 12in tunnel with a Mach range of 1.2 to 
5.0; Tunnel A, a 40in « 40in installation with a Mach range of 
from 1.2 to 5.5; and Tunnel B, another 40in « 40in equipment 
with a Mach range of from 4.5 to 10. With the completion of 
the facility by adding three or four more tunnels, A.E.D.C. 
expect to reach Mach 18. When Tunnel B is completed it will 
be the largest tunnel in the world capable of testing in the Mach 
range of from 5 to 10. Incidental to testing at Mach 10, it is 
necessary to heat the air to 1,500 deg F to prevent solidification— 
i.c., to prevent the occurrence of an actual snowstorm in the 
test section. 

and B are continuous-flow tunnels and air is provided to 
them from a battery of 12 compressors through cight stages of 
compression. This primary air mover is an extremely versatile 
plant consisting of six axial compressors and six centrifugal 
compressors, driven by electric motors totalling almost 100,000 
h.p. By using this size of tunnel, and as a result of the economical 
and convenient method of increasing the air pressure to more 
than 100 atmospheres at high Mach numbers, Reynolds numbers 
near to those of missiles in flight will be attained. 

Tunnel E-1 is an intermittent-type tunnel and is supplied with 
air from a huge 5,200 cu ft capacity high-pressure storage bottle, 
in which the air is stored at a pressure of 4,000 Ib/sq in. With an 
inside diameter of 4ft this bottle takes the form of a tube, 720ft 
in length, and replaces many manifolded bottles usually used 
for such high-pressure air storage. Air is supplied from an 
auxiliary compressor group, which includes vacuum pumps and 
centrifugal and reciprocating compressors. After passing through 
the Tunnel E-1 test-section, the air is discharged to a rs 
diameter vacuum sphere with walls 14in thick. 

Much of the air ducting and most of the air heating, cooling 
and drying equipment of the gas dynamics facility is exposed in a 
large area lying between the compressor building and the tunnel 
buildings 

A feature of this installation is its flexible power system, which 
will permit testing over widely varying speed, altitude and 
temperature conditions, so that the full-scale flight characteristics 
of the test models can be readily ascertained 

Consisting of two continuous-flow closed-circuit wind tunnels, 
one transonic and one supersonic, each 16ft square, and a scale 
model of the test section of each, the propulsion wind tunnel 
facility is designed to carry out development testing of full-scale 
operating ramjet and turbojet powerplants installed in missiles 
or aircraft. It will be able to handle material of about 4ft 
diameter and up to about 30ft in length. In addition, full-scale 
airscrews and aerodynamic models can be tested 

Both tunnels are powered by a common-drive motor system of 


One of the four main motors providing power for the closed-circuit 
tunnels; two are of 25,000 hp. and two of 83,000 hp.—a total of 
216,000 h.p. Scale is given by the man standing on the bedplate 
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High-altitude test cell of the engine test facility. Engines can be 
tested in simulated altitudes of up to about 80,000ft 


216,000 h.p. capacity and the whole airtight tube of specially 
fabricated steel is about 60ft in diameter at its maximum cross- 
section. Each circuit has its own set of compressors, which 
make up the largest installation of rotating machinery in America. 
The main drive and compressor system is so arranged that both 
tunnels can operate simultaneously up to half power, or indi 
vidually up to full power. Thus, model installation and instru- 
mentation can proceed in one circuit, while test programmes are 
being conducted in the other. The tunnel has an altitude range, 
under certain conditions, of 8,000 to 100,000ft, with tempera- 
tures and pressures to correspond to the altitudes and velocities 
through most of the test range. The Mach number range covers 
an area of between Mach 0.8 and Mach 3.5. 

Each tunnel will be provided with a completely adjustable 
flexible nozzle to cover its entire operating Mach number range. 
Several interchangeable test-sections will be completely remov- 
able from the tunnel circuit and may be transported from the 
tunnels to the model-installation building. A scavenging system 
for the elimination of contaminated air and a make-up system for 
replenishing the circuits with clean, dry air is provided, which 
utilizes the exhauster and blower capacity of the engine test 
facility and its ramjet addition 

Construction is being accomplished in two stages, the first of 
which will put the transonic circuit in operation, and this is 
scheduled for completion this year. Shakedown and calibration 
tests will take about six months. The supersonic circuit will then 
be built without seriously interrupting the test work being carried 
out in the transonic circuit. 

Measuring 16ft « 16ft « 40ft long, the transonic-circuit test sec- 
tion is of the closed-circuit single-return type. Flow will be 
controlled by an adjustable Laval nozzle, the nozzle walls being 
contoured by fifteen pairs of motor driven jacks per wall. These 
jacks will be positioned remotely by an operator in the transonic- 
control room. Movement of the flexible walls will be in the 
horizontal plane, while the top and bottom walls will 
remain fixed. 

Several 40ft test-section carts are provided for the operation 
of the transonic circuit, and test articles may be completely 
installed and made ready for test without interfering with testing 
going on in the tunnel circuit. 

he range of the supersonic circuit will overlap the upper 
Mach number limit of the transonic circuit by beginning at Mach 
number 1.4. The supersonic velocity in the test section is con- 
trolled by a nozzle with flexible walls 16ft high and 57ft long. 
The pressure in the tunnel circuits can be varied from two 
atmospheres to that equivalent to an altitude of 100,000ft, while 
temperature and altitude conditions matching those obtained in 
actual flight, through a wide range of speeds, can be provided. 
Coolers installed within the tunnel circuits provide a means of 
simulating standard altitude temperatures. At maximum flow 
rates, these coolers will use water at a rate equivalent to that of a 
city the size of Washington, D.C. The supersonic circuit is 
scheduled for completion in 1957. 

Built for the U.S. Air Force at the East Pittsburgh plant of 
the Westinghouse Electric Corporation, the four motors installed 
are claimed to be the most powerful electric motors ever built. 
Two are rated at 83,000 h.p. each and a smaller pair are rated 
at 25,000 h.p. each. The five compressors which the motors will 
drive are also by Westinghouse. 

Each of the larger motors stands 214ft high and weighs 225 
tons. The rotors spin at 600 r.p.m. and some 31 miles of copper 
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DEVELOPMENT ON THE GRAND SCALE... 


wire have been used in the motor windings. From end to end, 
the motors together measure about 500ft. The transonic com- 


pressor is @ single unit, but the supersonic compressor consists 
of four compressors coupled as one. The blades for the com- 
pressors measure 2ft across the face and 6ft in length and rotate 


on a spindle 18ft in diameter. Weighing almost two-thirds of 
a ton cach, the blades are solid forgings rooted to discs that are 
the largest to be found anywhere in the world 

Though the machine will represent the highest stored energy 
of any rotating mass ever built, it can be brought to a stendstull 
in about three minutes by using its wound rotor motors as brakes. 
The energy is dumped into liquid rheostats—the world’s largest— 
which are used for secondary control 

The most important contribution of the A.E.D.C. equipment is 
deemed to be that of shortening the length of time required to 
develop a new weapon, and it is considered that this “buying of 
time” might make all the difference between victory and defeat 
in any future war. An important corollary contribution, how- 
ever, will be a substantial saving in development costs, or in 
costs to correct service-incurred difficulties. It is estimated that 
the combined beneficial effect of the A.E.D.C. may, in addition 
to greatly reduced development time, result in a reduction in the 
cost of flight test programmes by as much as 75 per cent. It 
is expected, therefore, that the initial, and admittedly vast, cost 
of the A.E.D.C. facilities should be rapidly offset by the savings 
in flight-test programmes alone which will accrue when once 
the centre gets ~ way. 

Since the Arnold Engineering and Development Centre will 
be used by the a industry and educational institutions 
closely associated with those technical sciences pertaining to the 
activities of the Air Force, an Industry and Educational Advisory 
Board was created in 1950 to make it possible for these outside 
roups to advise on the policy, operation and design of the centre. 
Ricstiee regularly several times a year, 1.E.A.B. is composed of 
eight members, six from industry, whose nominations are made 
by the Aircraft Industries Association, and two from the educa- 
tional institutions, who are nominated by the chairman of the 
Scientific Advisory Board. It has become an important force 
within A.E.D.C. and reports to the Commanding General, 


A Letter from U.S.S.R. 
I AM an aviation historian and was a reader of Flight for about 

22 years (until the autumn of 1939). Now I have received the 
June 24th, 1955, number, and may I take this opportunity of 
saying what an excellent journal Flight now is? I would like to 
congratulate you on the excellent articles 

Also, I have read H. F. King’s Fifty Years of Powered Flight, 
reprinted from Flight. Here, I'm afraid, I must disagree with the 
author. The first aeroplane in the world to be designed and built 
was by Captain of the Russian Imperial Navy Alexander F 
Moshaiski (1825-1890). Capt. Moshaiski invented his aeroplane 
in 1885. Im 1877 the Head Administration of Military Engineers 
granted him 2,192 roubles for his project. In 1878 Moshaiski 
asked for a subsidy of 19,000 roubles, but on June 15th, 1878, 
a commission refused to grant it. On November 3rd, 1881, 
Moshaiski received a patent from the Department of Industry and 
Manufacture. In the summer of 1882 the building of the aeroplane 
was finished, and in July 1882 it was tested on the military exercise 
ground at Krasnoye Selo, near St. Petersburg—22 years earlier 
than the brothers Wright in the U.S.A 

This was a single-seat, open fuselage biplane powered by two 
steam-engines of 20 and 10 h.p. driving three airscrews. The 
aeroplane consisted of five main components—wings, fuselage, 
steam engines, tail and chassis. The length of the fuselage was 
14.6 metres, the length of both wings 21.4 m, and breadth of 
wings 28.4 m. The area was 372 square metres, and weight 
9M ke 

The aeroplane was piloted by the mechanician I. N. Golubev, 
who was the first aeroplane pilot in the world. It made a short flight 
at a speed of about 40 km/hr, but on landing a wing was damaged 
and Golubev was injured. 

The first seaplane in the world was designed and built by the 
well-known Russian aeroplane and seaplane constructor Dmitri P. 
Grigorovich (1883-1938), who designed over 80 aircraft. In 
1912 he built the first flying-boat in the world—M-1 (Curtiss in 
U.S.A. and Levecq in France built their seaplanes in 1913; 
in England, Sopwith and Short seaplanes were built in 1914). In 
1914 Grigorovich built the flying-boat M-5 for the Russian Navy; 
M.-5 was powered by a 100 h.p. engine 
During the years 1914-17 Grigorovich built many seaplanes and 
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The propulsion wind-tunnel facility: one of the two closed-circuit 
tunnels under construction. Maximum diameter is some ; 


A.E.D.C. regarding policy matters, to the Commanding General, 
Air. Research and Development Command, regarding the rela- 
tionships with other research and development facilities, and, 
at least once a year, to the Chief of Staff, U.S.A.F., regarding 
over-all policy of design, construction and operation at A.E.D 
In command of the Arnold Engineering and Development 
Centre is we General Samuel R. Harris, U.S.A.F. Col. Hugh 
M. Arnold, U.S.A., is in charge of the Tullahoma District, Corps 
of Engineers. J.G. 


ts in these columns; 


flying-boats: M-5, M-6, M-7, M-8, M-9 (several modifications), 
M-10, M-11, M-12, M-13, M-14 and M-15. In 1916-17 Russia 
gave the designs of M-5 M-9 and M-15 to her allies—to England, 
France, Italy and U.S.A., and in England the M-9 was built. M-9 
was the first seaplane fitted with a 37-mm gun. In 1916 on the 
M-9, Nesterov was the first in the world to achieve looping the 
loop. In 1916 Grigorovich built the first seaplane-hunter in the 
world—M-11. In 1916-17 Grigorovich built the first two-engined 
torpedo-carrying seaplane in the world, and in 1930-31 the first 
hunter “Z” fitted with a gun. 

The first seaplane-carriers in the world were in the Russian 
Navy: Nicolas 1—fitted with five seaplanes, and Almaz, fitted 


with a seaplane (in March 1915). 
Tartu, U.S.S.R. E. Mgos. 


Air Fares 
THE provocative and interesting article by R. J. Clark (Flight, 
July 22nd) has caused much comment in aviation travel circles. 
Mr. Clark helps to practise what he preaches. I recollect when 
his airline (Aquila Airways, Ltd.) commenced a service to Capri 
from Southampton. Existing carriers to Italy and other members 
of 1.A.T.A. at first required a fare of £66 12s return to be charged. 
By sticking to his guns and insisting on air travel at a price 
more popular with the public, Mr. Clark—with the aid of his 
Board and members of the Press—was able to force a reduction 
of this fare to £52 4s without increasing the seating in his flying- 
boats or lowering standards. 


London, S.E.25. K. Westcott Jones. 


Museum Pterodactyl 

OUR correspondent John Young (Flight, July 15th) states that 

Prerodacty! J8067 has “now” found a resting-place in the 

Science Museum, South Kensington. As far as I know, it was 
there when I paid a visit last September, although I agree with 
him when he says that it is not in the Aeronautical Collection; it 
is, in fact, where an air enthusiast would probably not look for it— 
across the road in the main building with the old cars, motor 
cycles and steam engines, etc. 

Isleworth, Middx. E. G. Harpy. 
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BRITISH PROGRESS 
IN THE ATR 
WILL OWE MUCH TO 
THE BRITANNTA 


| 
| 


Tae Britannta fulfils an important need in the air to-day: for a fast, 


large capacity, long-distance airliner for inter-continental passenger services. 


We have been closely associated with the Bristol Aeroplane Company 


for many years now; and have supplied the Britannia with generating and 


starting systems and other essential equipment such as wing-flap actuators 


and switchgear. 


FOR COMPLETE ELECTRICAL & STARTING SYSTEMS FOR AIRCRAFT 


ROTAX LIMITED, WILLESDEN JUNCTION, LONDON, W160 


Lecae Rotas Australia, Pty. LAd Melbourne @ Sydney, Australia = Lucas Canada 
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Britannia development .. . PULLIN progress 


BRITANNIA 100: The illustration above, re- PULLIN SEALED RELAYS are good news for aircraft 


produced by courtesy of The Bristo! Aeroplane Co. designer and airline operator alike. From the technical point of 
Ltd., shows an installation of Pullin Type 

weatherproofed relays in the forward freight hold view, they have been developed to give reliable operation over long 
Approximately 125 Pullin relays control essential periods, and have been tested under loading, temperature, humidity, 


height and vibration conditions far in excess of likely service require- 
ments. Physically, they offer weight and bulk reductions in the order 


BRITANNIA 3J0OLR: Specifications of the of 40% and 75%, respectively over previous types, as may be judged 


and subsidiary circuits on the “Britannia 100”, 


“Britannia 300LR” include over 200 of the new from the photograph below. For full details of their patented wiping 
Pullin 4-pole sealed relays. Measuring Instruments contact action, ratings, test results and general specifications; and 
(Pullin) Ltd., are proud to be so intimately con- ; 

for application and installation information, write to the sole 


nected with the development of this important 
British aircraft 


manufacturers : 


(Left) The new'2-pole sealed 
relay, compared with the 
Type S.4 2-pole weatherproof 


version 


MEASURING INSTRUMENTS 
(PULLIN) LIMITED 
Electrin Works, Winchester Street, Acton, 
W.3. Telephone: ACOrn 4651 


London, 
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THE INDUSTRY 


Progress at Brough 


THAT research work in the field of boundary-layer control had 
helped Blackburn and General Aircraft, Ltd., “in obtaining a 
new and major development contract” is stated by the chairman, 
Mr. Robert Blackburn, in his address to shareholders, issued in 
advance of the annual general meeting on August 25th. 

“Some time ago,” he says, “we initiated a good deal of interest- 
ing research work on boundary-layer control which, in the simplest 
terms, means operating on the thin layer of slow-moving air at 
the surface of the wing, by sucking or blowing it away. os 
We have obtained much improved iifting qualities from a high- 
speed, thin, swept-back wing, and thus greatly improved the 
take-off and landing performance.” 

Of progress with the Beverley transport—which is due to go 
into squadron service at the end of the year—Mr. Blackburn 
recalls that the company was successful in beating the target date 
(set some 2} years earlier by the Ministry of Supply) for the first 
flight of the first production aircraft. Subsequent Beverleys have 
left the line in accordance with programme. In an allusion to 
overseas orders for the Beverley and for the civil version, the 
Universal, the chairman remarks that not-so-distant delivery dates 
can now be quoted, and that “the signs in some quarters are not 
unhopeful.” 

Speaking of the work of the company’s engine division, Mr. 
Blackburn briefly reviews the Blackburn-Turboméca range, men- 
tioning in particular the use of the Palouste in the Fairey ultra-light 
helicopter, and an M.o.S. order for the Coupled Turmo for 
development purposes. 

The company’s trading results (to March 31st last) show a profit 
of £520,000—an increase of £69,000; tax provision, however, 
causes the nett profit, at £253,000, to show an increase of only 
£8,500. 


Portable Power Tools in Rescue Tender 


Tro power-operated rescue saws figure in the equipment of a 
new light crash tender, the prototype of which has recently 
been constructed by Fire Armour Ltd., 9 George Street, Baker 
Street, London, W.1. 

Based on an Austin Champ 4 « 4 chassis, the vehicle is fitted 
with a 5 kVA generator of sufficient capacity to operate simul- 
taneously the following equipment at rated capacity: Two 12in- 
diameter Black and Decker rescue-saws; one Black and Decker 
heavy-duty jin portable drill; and two 500 W floodlights. 

Each portable electric tool is provided with 100ft of cable, 
mounted on a reel with slip-ring electrical contacts 

The vehicle also carries fire extinguishing equipment, con- 
sisting of a 150 lb dry-powder extinguisher equipped with hose 
line and discharge nozzle. Alternatively, one 12 gal chloro- 
bromomethane extinguisher, nitrogen-actuated, may be fitted. 


The Herald's Landing Gear 
ROTOTYPE work by 
undercarriage manufac- 

turers often calls for the use 

of hand forgings, and a recent 
example—a leg by Electro- 

Hydraulics, Ltd., for the 

Handley Page Herald—is be- 

lieved to have been the largest 

hand forging of its type ever 
produced 

The main leg has to span 

the space from the high wing 
to the ground, a distance of 
about 9ft. The finished job, 
seen in the accompanying 
illustration, was produced in 
four months from the receipt 
of raw material (D.T.D. 683). 
Completion involved some 
sixty operations and 800 
hours of machining on large- 
capacity centre lathes, ver- 
tical millers and horizontal 
borers. The original forging 
weighed 670 lb and the finish- 
ed component 126 Ib. 


The major component of the 

Electro Hydraulics’ undercar- 

riage for the Handley Page 
Herald, referred to above. 


Sir Alick Stevens Joins Douglas — 


T is announced that Air Marshal Sir Alick C. Stevens, K a 

C.B.—who, until he retired in December 1954, was A.O.C 
C. Coastal Command and the first holder of the NATO posts "ol 
Air C-in-C. Eastern Atlantic and Maritime Air C-in-C. Channel 
Command, has joined the Board of Douglas Equipment, Ltd., 
Cheltenham, as assistant managing director 

The company are manufacturers of special-purpose vehicles, 
among which is the Tugmaster Series I tractor, designed for tow- 
ing the V-bombers. 


Long-scale j.p.t. Indicator 


SMALL, lightweight jet-pipe temperature indicator which 

has a clearer scale than the older types of instrument has been 
designed by Smiths Aircraft Instruments, Ltd. Known as the 
long-scale moving coil indicator, it gives readings direct from four 
or more thermocouples, connected in parallel, over temperature 
ranges from 0 to 800 deg C or from 0 to 1,000 deg C. 

The movement has been constructed so that it will fit into a 
standard international 34in case or a 2in flangeless case. The 
small case is hermetically sealed, giving the instrument a long 
life in any climate 

In spite of its small size—which makes it especially suitable for 
lightweight fighters—the 2in indicator has an extremely long, 
wide, easily read scale covering 250 deg of arc and with a scale 
length of 34in. On the large-case instrument the scale is about 
Siin long. The movement of the pointer over the scale is 
achieved without gearing or linkage 


IN BRIEF 


Mr. G. E. Knight has been appointed divisional secretary of 
the Bristol Aeroplane Company's aircraft division in succession 
to Mr. E. V. Norcock, who has left the company to join the 
Board of Export Packing Services, Ltd. Mr. Knight, who is 
34, has been assistant divisional secretary for the past two years 


Avica Equipment, Ltd.. have moved from London, N.7, to 
a larger factory at Mark Road, Hemel Hempstead, Herts (tele- 
phone Boxmoor 4711, telegrams Avica, Hemel Hempstead) 


We are informed that Mr. lames Martin, of Martin-Baker 
Aircraft, Ltd., is starting proceedings against the Folland Aircraft 
company for infringement of patent rights in connection with 
a special ejection seat 

Goodmans Industries, Ltd., of Axiom Works, Wembley, Middx, 
have recently issued a comprehensive illustrated catalogue giv- 
ing technical data on their whole range of vibration generators and 
ancillary driving equipment. 

The story of a stupendous civil-engineering project is vividly 
told in a colour film made by the Aluminium Company of Canada 
and illustrating the first stage in their British Columbia project 
for the production of primary aluminium. Entitled The Kitimat 
Story. the film is available in a 16 mm version to engineering 
societies, etc., on application to the Northern Aluminium Co., 
Ltd., Banbury, Oxon 

Mr. Arthur Donald Busby, B.Sc., A.I.M., who has been a 
member of the development and research department of the 
Mond Nickel Co., Ltd., for 18 years—for the last five years as 
development metallurgist on alloy and special cast irons—-has 
resigned his position. As from September Ist, he is taking up the 
post of deputy process development manager of the titanium 
department of I.C.I. (Metals), Ltd 

Major C. J. P. Ball, D.S.O., M.C.. who has held the post of 
chairman and managing director of Magnesium Elektron, Ltd., 
from the company’s formation in 1934, has relinquished that 
appointment in favour of Dr. C. J. Smithells, M.C., but remains 
chairman. Brig. A. G. Cole, O.B.E., previously assistant manag- 
ing director, has been appointed commercial director. Dr. S. J 
Fletcher remains technical director 

The Henderson Safety Tank Co., Ltd.. built the fuel tank for 
Bluebird, in which Mr. Donald Campbell regained the world’s 
water speed record at an average speed of 202.32 m.p.h. Of all 
welded manganese aluminium construction, the 47-gallon annular 
tank weighs 38 Ib. The Henderson Safety Tank Co., Ltd., at 
Elstree, are the Hunting Group’s firm of sheet-metal specialists, 
and besides building fuel tanks for military and civil aircraft, they 
frequently undertake specialist work. 
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“FLIGHT” 


Still numerically superior 
in this year's champion- 
ships was the Elliott- 
built Olympia: _ this 
striking take-off picture 
shows No. 26, entered 
F by the Wessex Gliding 

Club of the RAF.G.S.A. 


NATIONAL GLIDING 


Final Stages of the Lasham Championships 


Championships at Lasham, the pundits agreed, had proved 
an exceptional success. The weather had co-operated; on 
one day, the total mileage flown had exceeded that during the 
whole period of the World Championships at Great Hucklow 
last year; and, notwithstanding one of the choicer Agency reports 
compiled in the Press tent and headlined “Bull chases pilot, gores 
glider. Charges car and trailer,” the Surrey Gliding Club were 
indeed to be congratulated for their overall organization of the 
contests 
This year’s championships were an experiment for several 
reasons. They were the first to be organized by the Surrey Club 
and its associates, and the first to be held in the south of England 
since before the war. Not since 1947, at Bramcote, had launches 
been by aero-tow from a flat site; the problems involved in getting 
the sailplanes airborne speedily and efficiently were accentuated 
by the Ioet that the Lasham meeting was to be the largest yet of 
all the post-war competitions. It was decided that there would 
be no handicapping, and starting order was to be by pilots’ choice 
and not by ballot 
The opening stages of the championships were described in the 
revious two issues of Flight, up to the beginning of flying on 
Thursday, July 28th, when Philip Wills was leading with the 
maximum possible 300 points. Thursday's forecast had been for 
a repeat of Tuesday's excellent long-distance cunditions but, 
although active cumulus was building up promisingly at 11 a.m., 
the distances achieved were not as great. The task for the Open 
section was distance along a line through Yeovilton, and for the 
I-21 Bs pilot-declared goal flights 
At 11.54 the launch-point batsman gave the “all-out” signal, 


sk: big enperienens that was the 1955 National Gliding 
j 


After scoring 
maximum marks 
on each of the 
first four contest 
days, Philip Wills 
(Slingsby Sky, No 
13) maintained his 
lead to win the In- 
dividual Champion 
ship, assisted on 
the ground by his 
wite Kitty. 


By KENNETH OWEN 


a Tiger Moth strained toy the 200ft nylon rope and slowly 
accelerated, and Philip Wills in his far-from-unlucky No. 13 was 
airborne on the day’s first contest launch. Once more Wills went 
on to achieve top performance, with a 139-mile flight to Plympton, 
Devon, where he landed at the relatively early time of 4.15 p.m. 
Dan Smith, also flying a Sky, made 128 miles to Widdecombe-in- 
the-Moor, landing just before 6 p.m. 

As on Tuesday, the day's flying had provided pilots from the 
northern clubs with the novel sight of the south coast along which 
to fly—at the price of fairly long retrieving times. In the T-21B 
section, William Verling in No. 38 was the only pilot to attain 
his goal, a distance of 82 miles away; while at the other end of 
the list of placings Peter Murden in No. 40 scraped in under the 
(D-20) marking rule to increase his entry’s total score by one 
solitary point, from 39 to 40, with a 204-mile flight. 

Conditions on Friday, July 29th, were disappointing, the carly 
cloud cover clearing only fitfully to provide very weak thermals 
between Lasham and Romsey, —s point for the 50-mile out- 
and-return race laid down for the Open-section pilots. Roger 
Dickson, flying the Derby and Lancs Olympia No. 21, was the 
only pilot to reach Romsey—three hours after his 11 a.m. launch— 
but was forced to land after only four miles of the return leg. No 
pilot in the T-21B section was able to complete the two-seaters’ 
task, a race to Ford Naval Air Station, and Friday was con- 
sequently deemed a “no contest” day. 

Among the visitors to Lasham on Friday were Mr. John Pro- 
furmo, representing the Minister of Transport and Civil Aviation; 
Captain K. Bartlett, president of the F.A.I.; and three repre- 
sentatives from the Russian Embassy in London, who were given 
circuits in a T-21B by Miss Betsy Woodward, the American pilot. 

By Friday evening, due to the day’s weather, there was no 
change in the leading tions. Wills (400 pts.), Ince (316) and 
Bisgood (313) led the Open section, while the T-21B section was 
still headed by the Detling Sedbergh (Jones and Williams, 277 
pts.), No. 36. 

A 62}-mile triangular race via Romsey and Thruxton was the 
set task for the Open section on Saturday, July 30th, the T-21Bs 
competing in a race to White Waltham, 25 miles away. The wind 
was westerly, and a “variable” day with strato-cumulus at 3-4,000ft 
and widespread haze was forecast. 

At the launch-point, there were few take-offs between 11 a.m. 
and noon. The pressure came on just before 12.30, however, and 
the other tug-pilots and I were kept busy helping to maintain— 
and at times to beat—the planned two-minute take-off rate. From 
the tug-pilot’s point of view, towing was generally smoother than 
during the stronger winds earlier in the week, although a keen 
watch had to be kept for other aircraft through the grey haze in 
which the releasing area was immersed. On landing we tended 
to come in higher than when using the 06 direction, as the 
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BRISTOL BRITANNIA 


Telies on 
j 


the performance of 


TYRES: WHEELS: BRAKES 


“MAXARET” Anti-Skid Units 


/ 


_ “It says much for the Dunlop brakes, 

wheels, tyres and Maxaret anti-skid system that 

five accelerate/stops (one at 147,400 lb. and 
with only partial reverse thrust from the propellers, 

and one at 150,000 Ib.), plus a set of six 

landing tests, plus 13 high-weight (130,000—149,000 Ib.) 
landings, plus all the other normal landinys 
were made beforé it was thought necessary to 

change the brakes. An advantage of the Maxaret 
system is that it ensures even tyre wear all round the 


| circumference; the wear of individual tyres 


May vary, but the wear on any one tyreis even.” 


DUNLOP RUBBER COMPANY LIMITED (AVIATION DIVISION) FOLESHILE COVENTARY 
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SAFER FLYING with the aid of 


AIRBORNE SEARCH RADAR 


EKCO are pioneers in the development of Airborne Search 


Radar which has been selected for installation in leading 


aircraft including the Bristol ‘Britannia’ . This equipment not 


only makes flying safer by giving pilots up to 120 miles warning 


of cumulo-nimbus clouds and high ground, but also provides 


the navigator with map-painting facilities. 


EKCO Electronics are also responsible for these other contributions 


towards safety in the air: 


EKCO AIRFIELD APPROACH AID 
EKCO V.H.F. COMMUNICATIONS EQUIPMENT 


SEE US AT 
STANDS Nos. 257 and 258 
and Outdoor Site No. 12 
EL EC TRONICS AT FARNBOROUGH 


EKCO ELECTRONICS LTD EKCO WORKS SOUTHEND-ON-SEA ESSEX 
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An increasingly familiar shape: the Skylark II (left), five of which were entered. No. 18 belongs to the Cambridge University club. Right, pre 
paring the Olympia IV for an aero-tow launch, with the E.T.P.S. Olympia Il in the foreground. 


NATIONAL GLIDING... 


approach to the rope-dropping area now passed over the public 
entrance-road. 

Flying Tiger Moth G-ANFC, I was given a particularly inter- 
esting quartet in succession among my sailplane towees this after- 
noon. They comprised No. 28, the modified grey Olympia with 
the faired canopy, flown by Gough; the orange-and-cream Skylark 
III, No. 9, flown by Deane-Drummond; that superb example of 
french-polishing, the laminar-winged Olympia IV flown by Ince; 
and the big T.42 Eagle two-seater (Welch and Irving) belying 
its size in a smooth, relatively fast climb. 

There was always a natural, if irrational. personal interest in 
the fortunes of the sailplanes one had lifted to 2,000ft and sent 
on their way, and the sight of the Olympia IV stretching a long 
glide in to land downwind at 3.30 p.m. (only 2} hr after release) 
raised an immediate hope for Ince’s success. Lift along the route 
was weak, however; he had managed to fly only half-way along the 
first leg, and had scraped precariously back at no more than 500ft. 
Twenty minutes later, No. 1 took off for a second attempt. 

One of my other rope-end passengers, however, later managed 
to beat the marginal conditions and complete the course, when the 
Skylark III reappeared to land at Lasham after 4 hr 1 min. Best 
time over the triangle was achieved by David Kerridge of the 
Surrey Gliding Club (Olympia), flying in his first National con- 
test: his time was 3 hr 13 min. Only other pilot to complete the 
course was Peter Rivers, in Olympia No. 21, after 4 hr 36 min. 
None of these notable achievements, however, was to be reflected 
in the championship scores for, as fewer than the required 20 per 
cent had completed the task, “no contest” was again the verdict. 
And this was true for the Sedberghs, also. 

At the briefing on Sunday morning, July 31st, a 34-mile out- 
and-return race to the American base at Greenham Common, near 
Newbury, was specified for the Open section, with pilot-declared 
goals for the two-seaters. C. E. Wallington, met. forecaster, began, 
“No cloud should develop till after noon———”; was interrupted by 
a voice, “Look outside—there’s some there now!” and calmly 
continued, “I meant the later cloud . . .” 

Through a fine, hazy morning the cumulus—both early and 
later—swelled up to provide good soaring conditions for the fairly 


CHAMPIONSHIP RESULTS (LEADING COMPETITORS): WORST DAY 


IN FINAL TOTALS 


short distance involved in the race. The wind was light and 
north-easterly again, and before the busy first period of launching 
had ended the early birds were beginning to swoop in across the 
finishing line at the west end of the main runway—and to book 
launching times for their second attempts. The best first attempts 
recorded on the board were those of Deane-Drummond (49 min), 
Wills (53 min) and Foster (54 min) 

Climbing steadily up and around our clockwork-mouse towing 
circle in Fox Charlie, with the close-following Sky of Philip Wills 
reflectively floating in my mirror, I noticed below a light-blue 
Olympia circling over a large country house at what seemed 
an unusually low height. On my next trip, 15 min later, with 
Scallon in the Imperial College Skylark, the Olympia had been 
forced to land in a field; it was apparently the Cambridge entry, 
No. 19, having failed to gain sufficient height for the two-mile 
glide-in. Next time round in the Tiger (with Dan Smith in the 
Dunstable Sky), I saw the grey cigar of the retrieving tailer 
nosing slowly out of the field. Obviously no time had been 
wasted. 

Although several pilots improved their times on second 
attempts, the fastest speeds remained those made earlier by 
Deane-Drummond (40.7 m.p.h.) and Wills (37.7 m.p.h.). On his 
second trip David Ince equalled Foster's 54 min, representing 
37 m.p.h. David Kerridge (Olympia) flew the race three times 
(a maximum of three launches per competitor was allowed each 
day). One other incident which seemed to arouse interest on the 
aerodrome was the dead-stick landing made by the writer when, 
due to a faulty fuel gauge, he ran out of fuel at the moment of 
dropping the rope on the approach to land. ‘Tributes to his 
precise judgment were modestly rejected by the pilot concerned 
—Wwho is, however, sticking to his fuel-gauge story 

In a field two miles north-west of Basingstoke, John Holder 
was attempting at about this time to defend his person and the 
Southdown club’s Olympia from the attentions of a black-and- 
white Friesian bull named Sabbath. It was not long before the 
Press tent at Lasham had details. Over a telephone line to Fleet 
Street, the story was concisely given “Quote: I crooned to 
him but he would not go away, unquote, said Mr. Holder, brewer 
son of a baronet, of Brewery House, Bourne Road, Bexley, 
Kent...” 

In the T-21B section, Allan in No, 89 
Gliding School's Sedbergh was the only 

ilot to reach his goal, 74 miles away at 


POINTS DEDUCTED 


Aiverah | Pitee Osily points Total lalesiand, near Cheddar 
TT 415 | points By the morning of Monday, August Ist, 
_!_ final day of the championships, there was 
individuat Class (Open Goction) 100 | 92 | 14] 492 no dov dt as to who would become National 
2 Skylark tit Slingsby 74| 891100] 93] 440 champion in the Individual class. Philip 
Drummond Wills’ lead was unassailable. For second 
| Sky | London G.C A. Smith | 79] 76] 911 69] 79) 394 Team class placings, competition was stll 
2. O. J. C. Cotton J. L. Cotton 48) 79) 64] 52] 86] 76) 357 alive 
com pen tion) )-km triangular race, with turning 
2 | Gulitv 29 |RAFGSA K. C. Fitzroy, 73| 67] 80] 64) 334 Hill, near Andover, was chosen 
Moonrakers G.C S. Wells for the Open section, and the T-21Bs were 
Sty 32 | E. J. Furtong 12] 45) 44) 100) 328 to race out-and-return to the second of 
4 | Olympia 34 | AH. Warminger AH Giascchenee, — | 68] 59] 61] 73] 60] 321 these points At Lasham the morning 
8. Gould began bright and hot under a blue sky, 
5 | Olympia 33 41] 60) 73) 30) 66) 63) 303 and it was not long before useful-looking 
6 | Olympia | 16. Givers, 47| 60| 69| 54] 72] 10] 302 cumulus began to form. Much low-level 
R. Dickson haze was present while, to the north, long 
R.AFJAT.C. Home |R. C. Jones 77] 491 361 high streaks seemed to indicate waves. On 
Command Gliding R. Williams the aecro-tows, which began in earnest at 
Instructors’ School about 11.30 a.m., some particularly potent 
2 | 7-218 38 — | 4%] 92/100) 40/100) 338 thermals were encountered while climbing 
| 7-218 |RAFIATC FRE — | 86] 241] 47/100] 39] 272 After the continuous stream of launches 
No. 89G5S 1. C. Allan most of the sailplanes seemed to get away, 
4 | “1 | Midland G.C —| 37] 44) 56) 287 and there was a gap until 2.45 p.m. when 
(Concluded on page 242) 


| 
ve 
| 
| 
| 
(a5) 
% 


PLIGHT, 
12 August 1955 


Predominant users of 
London Airport Central are 
the Viscounts of B.E.A., Air 
France, Aer Lingus and 
Hunting-Clan. This striking 
view from the new terminal 
shows passengers embarking 
in “Robert Falcon Scott’, 
one of BEA's 27 V70Is 


VARIATIONS ON THE VISCOUNT THEME 


S is now well known, the Viscount is virtually a customer-built 


airliner, each aircraft being laid out to its operator's require- 
ments. The spate of Viscount orders, particularly in recent 
months, has made it difficult to keep track of the various type- 


numbers allocated for works identification purposes. This table, 
which gives an up-to-date key to the types and numbers ordered, 
should therefore provide a useful source of reference 


Type Operator No. ordered Type Operator No. ordered 
701 BEA 77 79 LAY 
701 BWIA 4 734 and 

707 Aer Lingus 4 767 B.O.A.C. and Assocs 12 
708 Air France 2 735 Airwork 
720 TAA 7 756 TAA. (re-order) 3 
723 indian Gove. (luxury) 1 757 (re-order) (see 724) 

774 and 789 Hunting-Clan (re-order) 2 
737 TCA 25 760 Hong Kong Airways 2 
730 indian Gove. (VIP) 1 761 Union of Burma Airways 3 
732 Hunting-Clan 763 Hughes Tool Co 1 
714 Pakistan Gove 1 764 US. orp 
735 Airways 765 ‘Standard Oi 1 
76 fred AT 2 766 Fred Olsen (re-order) 1 
77 radian Govt 1 767 B.0.AC. and Assocs. (see 754) 
768 indian Airlines Corp 5 
Braathens 1 802 BEA 2 
744 Capital Airtines KLM 9 
745 Capital Airlines $7 804 Transeir 2 
747 Butler AT 2 
748 CAA 5 Total 1 


OVER THE POLE WITH C.P.A. 
AN important and satisfying feature of the Great C ‘ircle Route 
to Canada recently adopted by Canadian Pacific Airlines has 
been the remarkably high degree of punctuality achieved. On a 
recent return journey (writes a correspondent) which I made 
from Amsterdam to Vancouver, DC-6B CF-CUQ Empress of 
Tokyo was 9 min early westbound, and DC-6B CF-CUP Empress 
of Mexico City arrived 35 min ahead of time in Amsterdam. A 
review of other flights show arrivals varying from 25 minutes early 
to 40 minutes late (the latter involving a diversion to Goose Bay 
The C.P.A. aircraft are arranged for fourteen first-class 


passengers in the rear cabin (with ample leg-room and extenders 


CIVIL AVIATION 


which permit the fully reclining chairs to be made up into the 

nearest approach to beds short of actual berths that I have seen 

on any aircraft) and 40 tourist-class passengers in the forward 

—, with three-abreast seating on the starboard side but allow- 
ng ade uate leg room. 

“he DC-6Bs are manned by a crew of eight on this route, con- 
sisting of a chief pilot, senior first officer, and first officer, two 
navigators of equal rank, and three cabin attendants. Radio 
communication is by pilot-operated R/T. An engineer has been 
carried on a few flights, but does not normally comprise part of 
the crew. Capt. Ralph Leslie, Canadian Pacific’s chief pilot, com- 
manded the aircraft in both directions during my journeys. He 
began bush flying in 1929, and joined C.P.A. when the airline 
was formed in 1942. Capt. Leslie recently flew in the Britannia 
while in England and reported on it to his president, Mr. Grant 
McConachie, who subsequently sampled the aircraft for himself. 
He is particularly interested in the 300 L.R. version. 

Accurate navigation is especially vital on the Amsterdam- 
Vancouver route, which passes 470 miles south of the North 
Magnetic Pole. Invited to the flight deck at this point, I 
observed the ordinary compass (not used for navigational pur- 
poses except from Vancouver to Jasper, and from Prestwick to 
Amsterdam) oscillating through 60 degrees, the needle being 
deflected downwards and tearing the compass card. There are 
five compasses on the flight deck: three spirit gyros, one Bendix 
Polar Path, and the normal magnetic compass 

At no stage is the aircraft more than 90 minutes’ flying time 
from an airport. If Bluie West 8 (now called Sondrestrom) 
should be closed, diversions can be made to Frobisher, Churchill, 
Goose, or Keflavik, or to other airports in the Greenland chain of 
Bluic Wests. The longest open-water crossing is less than 500 
miles. Davis Strait and the waters of Foxe Bay and Chesterfield 
Inlet carry heavy ice-floes, or remain icebound, throughout the 
year. Passengers often see huge icebergs breaking off the Green- 
land ice-cap and crashing into the Polar Seas. 

Sondrestrom is surprisingly warm in July, and grass and 
flowers grow in sheltered spaces. Passengers are driven from 
the aircraft in elderly American buses to a relatively luxurious 
hotel for an hour's stop. This hotel has a number of rooms, 
together with “pullman-type” berths in the lounge, which could 
in an emergency sleep a total of 60 persons. 

From May to August, no darkness is experienced in cither 
direction on the Polar Route. Flying times average 8 hr between 
Amsterdam and B.W.8, 10 hr between B.W.8 and Vancouver 

British Columbians particularly welcome this new direct route, 
since it enables business travellers to reach Europe without prior 
indoctrination from influential centres in Eastern Canada or New 
York. Visitors to Western Canada also arrive fresh from Europe 
without a diverting stop-over in older-established centres. Many 
immigrants have already been carried as tourist-class passengers. 

Traffic is heavy, and as soon as CPA have taken delivery of a 
further DC-6B in January 1956, the weekly service will be 
doubled. Bookings have originated from Seattle, Portland, and 

San Francisco for eastbound flights, and from Belgium, France, 
and Switzerland for the westbound direction. K.W.]J. 


Four DC-68s, one of which is illustrated, operate Canadian Pacific 

Airlines’ long-distance services, ranging eastward from Vancouver to 

Tokyo and westward to Amsterdam. A recent flight on the new polar 
service is reported above 
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ALLOYS 
were chosen for vital components 


of the 
BRISTOL “PROTEUS” 


The Bristol * Proteus" 755 turboprop engine illustrated is a more powerful 

development of the “ Proteus” 705, four of which are fitted to the Bristol a 
“ Britannia’ Mark 100 airliner. The “ Proteus’’ 755 will be used to power 
subsequent versions of the “ Britannia”’. Te.) 
This engine has an output of 4,150 equivalent horse power, and, like all other wage 
British aircraft gas turbines, utilises Nimonic Alloys to combat creep, fatigue 

and high-temperature oxidation. 


The Nimonic Series of heat-resisting alloys are used for the rotor blades of every 
British aircraft gas turbine in production 


* NIMONIC is a registered Trade Mark. 


HENRY WIGGIN & COMPANY LIMITED | Wiggin Svree 
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FLIGHT 12 AuGcust 1955 


REPEAT PERFORMANCE ON 


SHELL 


Forty-six years ago Bleriot flew the Channel and in the prophetic words of the 
Daily Mail at the time “Britain was no longer an island.” On the 28th July, 1955 
M. Jean Salis repeated this performance in a replica of Bleriot’s aircraft. Like 
Bleriot, M. Salis used Shell petrol. He also used AeroShell lubricating oil, a modern 


product not available to Bleriot. 


Throughout these 46 years Shell has gone hand in hand with the aviator and the 
motorist, often playing a pioneer part. It helped to establish the Empire air routes 
and to develop the jet engine. Most recently it has discovered I.C.A., the additive 
which makes car engines run smoother and which, incidentally, grew out of research 


into an aviation problem. No wonder these aviators and motorists say 


You can be sure of SHELL 
THE MOST POWERFUL PETROL 
YOU CAN BUY 


FLIGHT, 12 August 1955 


CIVIL 
AVIATION... 


As reported below, three 
Accountont prototypes are 
being built by Aviation Tra- 
ders, Ltd., the first of which 
is due to fly next spring. A 
prototype fuselage is shown in 
transit from the experimental 
div sion at Stansted to the 
new Southend factory. 


ACCOUNTANT PROGRESS 


EARLY two years have passed since Aviation Traders 

announced provisional details of their Accountant, a pro- 
posed replacement for the DC-3 with two Rolls-Royce Dart 
turboprops. Since then comparatively little news of the project 
has been published. It should not be inferred, however, that the 
Accountant is still in the design-study stage. 

The first prototype is in fact well on the way to completion 
at Aviation Traders’ new Southend factory, and is scheduled to 
begin flight trials next spring. To reduce the time-lag between 
first flight and introduction to passenger service (195/ delivery 
is offered), three prototypes are being built. The main fuselage 
of one of these prototypes will be exhibited at Farnborough. 

Aviation Traders report that the Accountant is already attract- 
ing great interest on the part of operators. It is encouraging 
to learn that the majority of the interested parties are North 
American airlines and owners of executive transports. 

For a variety of reasons (many of them outside a manufac- 
turer’s sphere of influence), it often happens that an attractive 
“brochure” concept loses much of its appeal at the end of the 
two or three years required to bring it to reality. In the case 
of the Accountant, the reverse appears to be true. Not only has 
the chosen power-unit proved itself as a highly satisfactory com- 
mercial engine, but its output has been increased. The use 
of two latest-type Dart 510 turboprops in the Accountant has 
enabled Aviation Traders to offer improved all-round perform- 
ance. From a payload-range viewpoint, also, it seems that the 
aircraft corresponds well with current airline philosophy on the 
subject of DC-3 replacements: the standard 28-seat version will 
have a stage-length (I1.F.R.) exceeding 1,000 n.m. at its maximum 
all-up weight of 28,000 Ib. For shorter stages, it will be capable 
of carrying 36 passengers in high-density seating, and the 12-seat 
executive version will be able to fly a 1.800-mile stage on standard 
tankage of 1,130 gal. 

The fuselage, which features a hinged nose for freight loading, 
will be pressurized to a differential of 54 Ib/sq in, giving a cabin 
altitude of 8,000ft at the maximum cruising height (with pas- 
ry aboard) of 25,000ft, or sea level conditions at up to 

O00Tt 
Though the Accountant’s mean cruising speed will be 280 m.p.h. 


(about 120 m.p.h. faster than the DC-3’s), its designer has aimed 
at preserving the low-speed and short-field performance so essen- 
tial to flexibility of operation in many parts of the world, The 
full-flap stalling speed is quoted as only 67.5 kt (77 m.p.h.); the 
estimated take-off distance (two engines, I.C.A.O. technique) is 
2,690ft; and the field length required for take-off after engine 
failure at critical speed is quoted as 3,050ft. The Accountant thus 
promises to have a better take-off performance (particularly, ol 
course, in the engine-cut case) than the DC-3, as well as higher 
speed, greater payload capacity, improved interior comfort and 
at least equal stage-length flexibility. Estimated price is £110,000, 
plus £8,000 for radio. 


AER LINGUS PROFIT 


NNOUNCING a £25,428 profit for the financial year ended 
March 31st, 1955, Aer Lingus says that the major factors 
contributing to this improvement were a 20 per cent increase 
in passenger revenue and the successful operation of the four 
Viscounts. The profit has been set against a £146,000 deficit 
carried forward from 1953 and 1954. Passengers carried in 
1954/55 totalled 388,766—a 14 per cent increase on the previous 
year’s result. 


NEW LONDON AIR TERMINAL 


[DBSIGNED to replace the present South Bank site as London's 
main air terminal, the new terminal at Cromwell Road will 
be managed by Lt. Cdr. G. O. Waters, traffic director of B.E.A 
Lt. Cdr. Waters will be seconded from B.E.A. on August 15th 
to become chairman and managing director of Air Terminals, Ltd., 
a new company which is being formed to operate the Cromwell 
Road building. The constitution of Air Terminals has not yet 
been announced; it is expected, however, that B.E.A. will have 
a controlling interest, and that remaining shares will be held by 
B.O.A.C. and, possibly, by some of the independent operators 


K.L.M. TO RUN CEYLON SERVICE 


UBJECT to approval by the K.L.M. board of directors and 

the Ceylon Cabinet, K.L.M. will operate international ser 
vices on behalf of Ceylon from Colombo to London and the Far 
East. This agreement follows discussions between airline and 
overnment representatives in Colombo at the end of 
fuly Earlier, it had been reported that both B.O.A.C 
and T.W.A. were also negotiating with Ceylon 


BREVITIES 


FIRST steps have been taken towards obtaining a 

type certificate for the Bocing 707. In a letter of 

application to the Civil Aeronautics Administration 

Bocing state their belief that the 707, which has now 

flown 193 hr in the course of 127 test flights, “meets 

or exceeds the overall safety level defined by CAR 4B.” 


A sixth hangar, capable of housing seven DC-7s, is 
to be built for K.L.M. at Schiphol, increasing the area 
occupied by the airline from 24,500 to 37,000 sq yd 
Work will begin shortly, and completion is expected 
at the end of 1956 

Lockheed’s vice-president and chief engineer, Dr. Hall 
Hibberd, has forecast that supersonic jet transports will 
appear in 1965. He believes that the first flight of a 
nuclear-powered aircraft will also be made in the 
“sixties,” but that nuclear-powered transport aircraft 
will not enter service before 1980 


Shown for the first time in this view of Squire's Gate Airport, 

Blackpool, is the new 6,000ft concrete runway. Aircroft 

overated from Sauire’s Gate, an M.1.C.A. airport, include 

the DC.3s of Lancashire Aircraft Corporation, which fly 
regularly to the Isle of Man and Jersey 
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helicopters would be about 150 m.p.h., and for compounds about 
215 mph. The speed of convertiplanes was theoretically un- 
limited, but the speaker felt that such aircraft would not be 
commercially usable for many years. The helicopter’s most for- 
midable competitor was the aeroplane which, due to a combination 
of all known means of increasing the lifting power of a fixed 
wing, was capable of vertical or very short take-off. Such machines, 
M. Morain believed, were inferior to the helicopter in at least two 
respects: they would be incapable of true hovering and their 
safety was based entirely on the functioning of the engines. 

In his paper on the place of the convertiplane in air transport, 
Dr. G. 8. Hislop, chief designer (helicopters) of the Fairey Avia- 
tion Co., said that this term was used loosely to describe two 
different classes of aircraft. The first category, more truly termed 
compound helicopters, derived lift from one or more main rotors 
and cruising thrust from a separate source; the Rotodyne was 
an example of this type. In the case of the true convertiplane, the 
main lifting rotor(s) performed its function for take-off and land- 
ing, whereas in cruising flight the weight of the aircraft was sup- 
ported entirely on fixed wings, the rotor(s) being either stopped 
or retracted or being called upon to perform other functions— 
¢z., supplying forward thrust 

There was no doubt, Dr. Hislop said, that there was tremen- 
dous scope for air transport on short-range routes provided the 
total block time showed a worthwhile saving. Over a representa- 
tive 200-mile stage a desirable cruising speed to give a competi- 
tive block time was 130 kt; the corresponding speed for a fixed- 
wing aircraft was about 450 kt. Experience fad shout that the 
speed of the orthodox helicopter was restricted by two main 
factors: “Pirstly, the aircraft thrust in forward flight is derived 
by inclining the rotor disc so that the resulting forward compon- 
ent of thrust provides the propulsive thrust required to propel the 
machine. Obviously the faster one wishes to go the greater must 
be the thrust and the greater must be the ult. Unfortunately, 
tilting the disc of a conventional helicopter brings in its train 
many problems of assymetry of airflow through the rotor disc 
and large degrees of flapping, which in turn lead to a requirement 
for large movements in the drag plane, or alternatively very high 
stresses, and hence in general give rise to stressing and vibration 
problems which may be quite severe .. .” 

“The second main limiting factor,” Dr. Hislop continued, 
“arises from the obvious fact that as the helicopter forward speed 
increases, the advancing-blade incidence is decreased and that of 
the retreating blade increased in order to retain approximate 
symmetry of lift from both sides of the rotor disc. On the 
advancing blade high speed may lead to compressibility 

troubles, but on the retreating side, increasing speed certainly 
leads to blade-stalling troubles and it is this latter factor which 


NATIONAL GLIDING 


Frank Foster came in low across the finishing line, followed at 
five-minute intervals by Geoffrey Stephenson's orange Sky, Blake 
in the E.T.P.S. Sky and Ince in the Olympia IV. The latest 
time for launching on this final day had been set at 4 p.m., and 
Peter Rivers in No. 21 got away for his second attempt at 3.50. 
The incoming procession across the finishing line continued 
Ceolfrey Stephenson, it transpired, had made the best time 
(2 hr 28 min), flying at an average speed of 27.2 m.p.h. and 
thereby beating the previous U.K. record of 22 m.p.h. set up 
by Lt-Cdr. G. A. J. Goodhart in 1952. Second fastest was the 
Olympia IV (26.8 m.p.h.), while at the other end of the scale 
John Simpson had taken 5 hr 21 min to go round at a leisurely 
average of 12.5 mph. Among the 11 Open-class competitors 
who failed to pte the course was Phillip Wills, who landed 
near Stockbridge, much to the wonder of those on the ground. 
Perhaps he was only human, after all 
Lorne Welch and Frank Irving, flying the T.42 Eagle, set 
up the first British national and U.K. local records for » 
over a 100-km triangle by completing the course in 3 hr 24 min 
(19.7 m.p.h In the Sedbergh class, three of the six entries 
completed the course, the fastest (No. 38) at a speed of 17.3 
m P h. and the slowest (No, 41) at a cool 9 m.p.h. 
The prizegiving took place that evening in the briefing tent, 
the presentations being made by Mrs. F. N. Slingsby. To 
Philip Wills, winner of the individual championships, went the 
Londonderry Cup, and (for the best performance in a British 
designed and built sailplane) the Firth Vickers Trophy; in 
addition to a large selection of daily and other prizes, including 
a subscription to Flight, a storm-coat and a bottle of sherry. 
The Kemsley Cup for the gliding club whose sailplane earns 
the greatest number of points in the team championship was 
omens to the Moonrakers club of the R.A.F.G.S.A., while the 
.. du Garde Peach Trophy for the winning entrant in the team 
class went to the Empire Test Pilots’ g pilots 
liberal 
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received also a new trophy (containing on this occasion a 


ROTTERDAM’S HELICOPTER CONGRESS 
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(continued from page 222) 


in fact tends to put the limit on maximum acceptable speed.” 

The solution of the compound helicopter had been arrived at 
by a step-by-step reasoning process and it had occurred to a num- 
ber of people in many countries. The same effect was achieved 
by the convertiplane. The relative success of the two conceptions, 
said the lecturer, would rest on the relative engineering com- 
plexities, weights and operations features involved. 

Several favourable consequences in rotor-head design, said the 
lecturer, followed from the use of a fixed wing, in that rotor flap- 
ping could be reduced to a very low value indeed—sufficiently 
perhaps to eliminate the drag hinge, “that great bugbear of rotor- 
head design.” Another great possibility was the employment of 
the rotor in cruising flight in autorotation. By using up pressure- 
jets high power could be fed into the rotor for take-off. 

Over stage distances of up to 250 n.m., the mean direct cost 
of the transport helicopter should not exceed say 2}d per seat-n.m. 
Dr. Hislop believed this criterion would be closely approached in 
the next generation of large rotary-winged passenger transports. 

A paper on a more specialized aspect of passenger helicopters 
was given by Mr. J. Meijer Drees, of the Rotterdam Helicopter 
Study Group, who discussed take-off procedures. From the 
safety viewpoint, Mr. Drees advocated techniques diametrically 
opposed to those in wide use today. The basis of his arguments 
was the ability of modern metal-bladed helicopters to make 
engine-off landings at low forward speeds with little additional 
power. This additional energy could be obtained by simply in- 
creasing rotor inertia with the aid of relatively small weights at 
the blade tips. If the r.p.m. in autorotation could also be in- 
creased—e.g., to a tip speed of 650 ft/sec—it even became pos- 
sible to make a genuine vertical engine-off landing with a single- 
engined helicopter without too severe a weight penalty. 

For such a -—y « Mr. Drees advocated a backward take- 
off. If the engine failed before the helicopter attained a pre- 
selected height the aircraft landed back on the heliport at low 
forward speed; after reaching this point the pilot began to climb 
at low forward speed and if failure occurred he could either 
return to the heliport or glide to a suitable emergency area. 

The twin-engined helicopter, using high-inertia rotors, could 
also be made much safer. fe it was possible, by speeding up the 
rotor(s) to high r.p.m. to reach a height of say 45ft together with 
sufficient forward speed to maintain horizontal flight on one 
engine, a very simple procedure could be followed. If failure 
occurred after the aircraft had left the ground cushion the -— 
would not return to the heliport but would continue to climb 
away at a less steep angle. Due to the high inertia and high initial 
r.p.m. of the rotor there would be no danger of stall. 

These techniques would be made possible by the flexibility of 
gas turbines with non-mechanical transmission of power. 
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supply of bank notes) presented by Pan American Airways. For 
the best performance in “the numerically strongest British-built 
sailplane”—i.c., in an Olympia—the Eon Cup was won by Mr. 
and Mrs. D. O. Burns, entrants (with Junior Mirror) of Derek 
Piggott’s aircraft, No. 14. The Furlong Trophy for the entrant 
of the top-scoring two-seater was awarded to the Home Comma 
Instructors’ School, and the Slingsby Trophy for the pilot making 
the best flight in a T.21B went to P/O. John Allan. 

The relative performance of the various sailplanes during the 
championships will doubtless be discussed for many months to 
come in clubhouses and at launching ints. Certainly the 
Skylark III and the Olympia IV did well, and two of the five 
Skylark Ils finished fifth and seventh in the Open section. In 
the typical British soaring conditions experienced, however, the 
skill of the pilot rather than the performance of the sailplane 
remained the signficant factor. 

The success of the acro-tow launching system had surprised 
many hill-bound winch-riders—and also, perhaps, the tug pilots 
themselves. Thanks to the hundreds of glider pilots who had 
stayed on the ground during the contests to make the organiza- 
tion work, Lasham had been able to stage the biggest and best 
of the post-war meetings—and this on a site on which all giding 
activity could be sto at only a month’s notice, should some 
individual at the Air Ministry so decide. 

The problem of security of tenure at gliding sites in omerel, 
and at Lasham, this country’s largest, in particular, is i 
one which requires urgent attention, preferably in the form of 
action rather than vaguely comforting generalities spoken by 
M.T.C.A. representatives. If the enthusiasm for flying possessed 
by the hundreds who worked and flew at Lasham were matched 
by a modicum of understanding in so-called official quarters, 
British gliding could accomplish great things. 

Official support or no ial support, the big experiment had 
proved a success. And, su or no support, we had enjoyed 


our flying, just for the fun of it. 
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CAMPBELL CHOSE 
CASTROL 
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On Ullswater (23.7.55) Mr. Donald Campbell 
piloting his boat Bluebird established a new World's 
Water Speed Record of 202 m.p.h. The Metropolitan 
Vickers “Beryl’’ jet engine was lubricated with 
Castrol. 


(Subject to Official Confirmation) THE MASTERPIECE IW OILS 
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T.1. ALUMINIUM 
take this opportunity of congratulating the 
Bristol Aeroplane Company on the production of 
Britain's largest turbo Jet Airliner, scheduled 
for operational service with B.O.A.C. in the Spring 
of 1956; and are happy to have been associated 
in the supply of Aluminium Alloys. 


TJ. Aluminium Ltd., Redfern Road, Tyseley, Birmingham 11 
Tel: Acocks Green 3333 


ONE OF THE LARGEST UK. FABRICATORS OF ALUMINIUM AND ALUMINIUM ALLOY 
SHEET. STRIP, PLATE, EXTRUDED SECTIONS AND TUBES. A i) COMPANY 


GOGO LY 


Wellworthy proudly announce 


that their sealing and retaining rings were chosen 


for the Proteus Turboprop Engine. Yet another famous 


Gas Turbine for which Wellworthy sealing and 


retaining rings are specified. 


The Bristol Britannia is 
powered by 4 Proteus 
Turboprop Engines fitted 
with Wellworthy sealing 
and retaining rings. 


‘THE CHOICE OF THE EXPERT' 


WELLWORTHY LIMITED LYMINGTON HANTS 


ngs 
ANY Rings 
j 
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SERVICE 
AVIATION 


Royal Air Force and 
Fleet Air Arm News 


New A.O.C. Hong Kong 


ORMERLY station commander at 

R.A.F. Middle Wallop, A. Cdre. A. D. 
Messenger, C.B.E., has been appointed 
A.O.C. Hong Kong. 


Air Ministry Appointments 


Two appointments recently announced 
by the Air Ministry are those of G/C. 
W. R. Brotherhood, C.B.E., to be Director 
of Operational Requirements (C) and G/C. 
J. G. Davis, C.B., O.B.E., to be Director 
of Plans. Both officers will assume the act- 
ing rank of air commodore. 


Squadrons Remembered 


STAINED glass windows to be unveiled 
on Battle of Britain Day (September 
18th) in the St. George’s Chapel of 
Remembrance, Biggin Hill, Kent, will in- 
clude the badges of the seven squadrons 
which were based at the airfield during 
the Battle of Britain. They were Nos. 32, 
72, 74, 79, 92, 141 and 610. 


R.A.F. Helicopter Rescues 


"THE scoop net was used for the first 
time in an actual emergency by an 
R.A.F. helicopter when S/L. B. A. 
Primavesi, C.O. of No. 275 Sqn., in a 
Sycamore Mk 14, was asked to recover the 
body of a bather from the sea at Marske, 
Yorks. When assistance was requested 
he was actually circling the spot, having 
been engaged in scoop net practice in the 
area. His attention had been attracted by 
the crowd on the beach. No. 275 Sqn. 
was formed as a short-range search and 
rescue unit at Linton-on-Ouse. 

On the same day a S-55 Whirlwind of 
No. 22 Search and Rescue Sqn., Coastal 
Command, based at Thorney Island, went 
to the assistance of a yacht aground off 


A aight-interdictor version of the English Electric Canberra B.6, with ventral 4 x 20 mm gun 

pack (by Boulton Paul) and underwing bomb carriers. Such aircraft will soon be issued to 

Squadrons of the 2nd A.T.A.F., and will be followed into service by the Canberra 8.8, with the 
same armament but with a redesigned nose and offset pilot's canopy 


Walton on Naze, in the Thames Estuary 
In the event the yachtsmen did not require 
assistance as they hoped to refloat on the 
next tide; but their position was given 
them in a message winched down to them 
from the helicopter. 


Australian Carrier 


HE aircraft carrier H.M.S. Vengeance, 

on loan to the Royal Australian Navy 
for the last two-and-a-half years, was duc 
at her home port, Portsmouth, last week, 

ior to being returned to the Royal Navy. 
The Australian crew are to join the new 
R.A.N. carrier, H.M.A.S. Melbourne, now 
being completed at Barrow-in-Furness, at 
the end of October. 


R.N.V.R. Jets 


IX accordance with announced plans to 
re-equip the R.N.V.R. squadrons with 
jet aircraft, Attackers and Vampire trainers 
are being delivered to the Southern Air 
Division at Benson, Oxfordshire. The 
first arrived at the beginning of last month. 
By the end of next year all squadrons 
should have jet or turboprop aircraft. 


Canberras on Tour 

IGHT Canberras of No. 139 (Jamaica) 

Sqn., based at Hemswell, Lincs, were 
to leave for a tour of the Caribbean and 
Canada last Tuesday. They are to visit 
Jamaica during the island's tercentenary 
celebrations and later to take part in the 
Canadian National Exhibition in Toronto, 
returning to the United Kingdom on 
September 15th. Altogether 129 officers 


and airmen are taking part in the tour, 
under the command of A.V-M. R 
Whitley, A.O.C. No. 1 Group. The 
squadron is commanded by S/L. A. Ash- 
worth. Five Hastings of Transport 
Command are accompanying the squadron 
on its 21,000-mile tour. 


Auxiliary Appointment 

HE R.Aux.A.P. squadron at Thornaby, 

No. 608 (North Riding), is now under 
the command of S/L. H. D. Costain, who 
was training officer of the unit three 
years ago. He enlisted in the R.A.F.V.R 
in 1940 and served later in the war with 
No. 615 Sqn. in South-East Asia. 


Staff College Visits A.A.F.C.E. 


ORE than 100 students from the 

R.A.F. Staff College at Bracknell 
recently paid a visit to A.A.F.C.E. Head- 
quarters at Fontainebleau, near Paris. The 
officers were briefed on operations, air 
defence, communications and logistics 
problems connected with the air forces 
of the six NATO nations. The party was 
led by A.V-M. D. MacFadyen, com- 
mandant of the college. 


R.C.N. Helicopter Unit 


IRST of its kind in the Royal Canadian 

Navy is an anti-submarine helicopter 
squadron formed last month at the R.C.N 
Au Station at Dartmouth, Nova Scotia 
Known as HS-50, the unit has six 
Sikorsky HO4S-3 (U.S. Navy Whiri- 
winds) bought from the American com- 
pany through the Canadian Pratt and 


(Left) H.H. Said bin Taimur, Sultan of Muscat and Oman, inspecting the Guard of Honour during his visit to Upwood on July 28th. With him 
are the Station Commander, G/C. R. A. C. Carter, and F/L. T. K. Graves, Commander of the Guard. (Right) G/C. W. E. Rankin handing No. 70 


Squad-oa's Standard to AV-M Sir Hazelton R. Nicholl for presentation at Fayid recently. 


The Standard-bearer was F/O. R. Wallace. 
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Whitney Co., Ltd., at Longueuil, P.O 
HS-50 will be commanded by Lt-Cadr. 
G. H. Marlow, and will operate principally 
from the aircraft carrier Magnificent 
The R.C.N. has 14 other helicopters in 
seTvice 


R.A.F. S.A.A. Bisley Meeting 


HE Royal Air Force Small Arms 

Association's annual Bisley meeting 
suffered this year by reason of the railway 
strike Postponement from the original 
date of June 10th to July 29th meant the 
loss of the incentive to competitors to try 
their hardest to be selected for the inter- 
Service teams Over the year, however, 
the R.A.P. has done well, winning the 


The R. AF. Small Arms Association at Bisley 


Methuen Trophy, tying with the Army in 
the Burdwan Challenge Trophy contest, 
and winning the Whitehead Revolver 
Challenge Cup 

A new feature of this year’s mecting 
was the inter-Command sub-machine-gun 
event, won by Bomber Command. Cpl. 
Tech. Brian Creasey, of 2nd T.A.F., won 
the Queen’s Medal 


The results of the main contests were: 
Rifle Championship: 1st, Cpl. Tech. Creasey, 
2nd T.A.P 443 points); 2nd, Cpl. Barton, 
Henlow (341); 3rd, Sgt. Hazelwood, Water- 
beach (340 Revolver Championship: Ist, 
S/L. Willott, West Malling (199); 2nd, F/ Sgt. 
Pickles, Wellesbourne 196); 3rd, F/Sgt 
Hurdle, Little Rissington (190 

Small Arms Efficiency Cup: Ist, F/ Sgt. 
Pickles (403); 2nd, S/L. Willott (401); 3rd, 
P/L. Jarvis, Hullavington (392 W RAP 
Champronship—S.R.b: ist, Sgt. Edwards, Okd 
Catton (135); 2nd, $/Off. Collings, Home 
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Command (130); 
Medmenham (129). 

Rothermere Shield: 1st, Fighter Command 
(6,102 out of a possible 7,520); 2nd, Flying 
Training Command (6,056). Command Sub- 
machine-gun: ist, Bomber (960); 2nd, Flying 
Training (958). Command Revolver: 1st, Flying 
Training (686); 2nd, Fighter (660). Command 
Rifle—S.R.a: 1st, Fighter (1,347); 2nd, Main- 
tenance (1,308). S.R.b; Ist, Technical Train- 
ing (1,083); 2nd, Coastal (1,082 

Stanon Revolver: ist, H.Q. Home Com- 
mand, White Waltham (333); 2nd, West 
Malling (322) Stanon Rifle—S.R.a: Ist, 
Waterbeach (1,238); 2nd, Shawbury (1,226) 
S.R.b: ist, Shawbury (553); 2nd, Pembroke 
Dock (547) 

Squadron Rifle—S.R.a: 1st, No. 141 Squad- 
ron (644); 2nd, No. 661 Squadron (624) 
R.Aux.A.P. and R.A.P.V.R. Cup-—S.R.b: 1st, 
Cdt. Pit. Horlock, Bristol University (132); 
2nd, Act. P/O. Williams, Bristol University 
(130). Kingsley Wood Cup—S.R.b: Bristol 
University Air Squadron (734). 


3rd, Cpl McMaurchy, 


(Left) Cpl. 8. Creasey, winner of the Queen's Medal, is borne off in the time-honoured style 


The Command sub-machine-gun match in progress on the Cheylesmore range. Lord Tedder, vice-chairman of the RAF SAA., with AV-M 


Ff C. Halahen (Retd.) and AVM. W. E. Staton, both of whom are honorary life vice-presidents 


(Right) Firing at 600 yards range in the 


Service Rifle championship: In the butts, the chairman, A.Cdre. G. Silyn-Roberts; F/L. W. F. Haines, in charge of butts; and A/C2 J. Lysons, 
one of the 300 members of the range party who put in a week's hard work 


“Flight” photographs 
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THE BANK 


AT THE AIRPORT 


When you arrive by air at London or 


Manchester you will find a branch of the 
Midland Bank in the passenger arrival building. 
These offices are specially equipped to meet the 
needs of those who travel by air, and the services 
they provide are available to you whether you 


are a customer of the Bank or not. 


AIRPORT BRANCHES at 


LONDON AIRPORT AND MANCHESTER 


MIDLAND BANK 
LIMITED 


Over 2,100 Branches in England and Wales 
SYSTEM OF ADHESION AND SEALING 


Bostik’ is a regd trademark of 68. ©. CHEMICAL CO. LTD... ULVERSCROFT AD. LEICESTER, 
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It’s a fine feeling . 


. to be safely airborne with the knowledge 
that every item and component in my structure 
has passed the severest test and examination 
for accuracy and reliability. 

That is where people like Rubery Owen play 
such an important part with their long experi- 
ence in aircraft engineering. 

I should say “Jolly good show Bristol, and 
thanks for the help Rubery Owen”. 


RUBERY, OWEN & CO. LTD. 
P.O. Box 10, Darlaston, Wednesbury, Staffs. 
Tel. James Bridge 3131 (32 lines) 


Member of the Owen Organisation 


are standard equipment where 
pressure tightness, even in condi- 
“il tions of great stress, is an essential 
requirement. Joints made with 
i Ermeto couplings can be broken 
and re-made for an indefinite 
number of times without impair- 
ay! ing their efficiency. 


Catalogue and price list 
available on request. 


ENGINEERING & MARINE EXHIBITION 
Ne. 16 Inner Row Gollery 
NATIONAL HALL OLYMPIA 
September 15th 


BRITISH CORPORATION LTD., MAIDENHEAD, BERKS ~~ Telephone: MAIDENHEAD 2271/4 
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“Ah, now I see. sir!” 


Our chairman was raised in the simple faith that 
every picture tells a story. So he is a firm believer in 
the value of WEST photo-copies to circulate infor- 
mation quickly and accurately. 

The beauty about photo-copies, he says, is that 
they leave no room for mistakes or arguments. The 
design, plan, drawing, or message is down in black 
and white for the whole world to see, and once seen 
is never forgotten. 

Why not use WEST photo-copies in your busi- 
ness for putting the whole staff ‘in the picture’— 
with speed and accuracy? A copy can cost as little 
as 6d., and the job can be done within 24 hours. 
Reproductions can be supplied on paper, card, 
glass, transparent film, tracing-cloth and other 
materials; and bulky sets of documents can be 
reduced in size by photo-printing, for easy storage 
in bulk. 


WEST 
photo-copies 


Send your work by post and in confidence to 


A. WEST & PARTNERS LTD. (established 186868) 
% BROADWAY, WESTMINSTER, LONDON, 8.W.I 


Telephone ABBey 3325 
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AVIATION TRADERS 


Limited 


We can assist you in your Aircraft Spare 
Parts Provisioning programme by offering 
ou the resources available in our Air 
egistration Board approved Stores at 
Southend and Stansted Airports, Essex. 
Our spare parts are offered either new and 
unused or overhauled and released by the 
extensive workshops of our Associated 
Company :— 


AVIATION TRADERS (ENGINEERING) 
LIMITED 


Listed below are a few selections from our stock: 

Sec. Ref. 10B/7706 Aerial Beadweights No. 2, 
Beads 1.25in. dia. as used on 
Dakota aircraft. 


Sec. Ref. 6B/216 Sextant Suspension for Astro 
Domes. 


Contact Breaker Arms and 
Contact Breaker Assemblies 
for Simms magnetos. 


P/N F.50863/1 
P/N F.51603 


LINK TRAINERS 
We have available for immediate delivery: 
2 off Ant. 18 Link Trainers in overhauled condi- 
tion, unused since overhaul and packed in 
original cases. Log books are available. These 
Link trainers are complete with the exception 
of |.L.S. equipment. 


We shall be pleased to receive enquiries for your 

spares requirements and we are prepared to 

offer quotations ex-stock, of the items we have 
available. 


Please send all your enquiries to our 
SALES DEPARTMENT at 


15 Great Cumberland Place 
LONDON, 


Cables Telegrams 
“AVIATRADE, “AVIATRADE, WESDO 
LONDON” LONDON” 
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VOKES 


/ 
/ 


filters on the 


/ 
/ 


‘Britannia’ 
/ 


But they will be there just the same.. . 
carrying out their work with their usual dependable efficiency. 
Fuel filters and propeller control unit filters by Vokes are 
important parts of the four Bristol ‘Proteus’ engines which 
power our newest commercial airliner, and like the 
engines themselves they are tucked out of sight of everyone 
but the maintenance engineer. 

Vokes has been the foremost name in aircraft filtration 
for very many years and today the Vokes organisation 
supplies filtration equipment for all the  industry’s 
requirements 
oil, and fuel engine 
filters, test bed fil- 
ters, as well as filters 
and silencers for 
cabin pressurisation. 


pioneers of scientific filtration 


VOKES LIMITED 
GUILDFORD, SURREY 
London Office: 123 Victoria Street, Westminster, S.W.1. 


Vokes (Canada) Ltd., Toronto Vokes Australia Pty. Ltd., Sydney 


CONGRATULATIONS TO THE 
BRISTOL AEROPLANE 
COMPANY 

ON THEIR NOTABLE 
ACHIEVEMENT, WITH 
WHICH WE ARE 
PLEASED TO BE 
ASSOCIATED 


AIRPORT 
PORTSMOUTH 


ENGLAND 


Tel: PORTSMOUTH 70836-7-8 


Represented throughout the World - 


IN THE CONSTRUCTION 
of the 


BRISTOL BRITANNIA 
THE IRONSIDE ENGINEERING 


COMPANY LIMITED 
SUPPLIED 
ENGINE STANDS 
FINAL BUILD STANDS 
COMPONENT TROLLEYS 


Manufacturers of the Tubular Stern Frame 
Assembly Trolleys 


FABRICATORS TO THE JIG AND TOOL TRADES 
PROFILE FLAME CUTTING : STRESS RELIEVING 


GLADSTONE STREET 
SOUNDWELL, STAPLE HILL, BRISTOL 
Telephone : BRISTOL 53898 


PLIGHT 12 Aucust 19% 
| THe “‘BRITANNIA”’ aincrart 
Qa 
Qa Designers and Manufacturers 
Flexible Crash-Resistant Fuel Tanks 
Pp 
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Suppliers to The Bristol Aeroplane Company for the 


SYNTHETIC RUBBER SEALING COMPOUND 
PERATOL N250 - RUBBER MOULDINGS 
BELLOWS - BUNGS - RINGS - SEALS - STOPS - WASHERS 


FRESHFORD PERADIN and 


NR. BATH, 


Limpley Stoke 3263 
LIMITED 


(ONE OF THE P.B. COW GROUP) 


The loss of a horseshoe once caused 


Al] 
Zz 
ZN 
Z 


the downfall of a whole 


kingdom . . 
and in modern engineering 
the loss of a single nut could have 
grave effects. The BRISTOL BRITANNIA flies secure in the 
knowledge that nuts and unions are locked with our Stainless Steel 


locking wire 


STAINLESS STEEL WIRE CO. LTD 


Manufacturers of Stainless Steel Wire to the following specifications: 
W10, W11, DTD 189, DTD 549, DTD 571, DTD 2002 etc. A.I.D. and A.R.B. approved 


THE BARRACKS - LANGSETT ROAD - SHEFFIELD 6 


TELEPHONE: SHEFFIELD 44241 TELEGRAMS: FINEWIRE SHEFFIELD 
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TO MR. DONALD CAMPBELL 


NEW WORLD 
WATER SPEED RECORD 


202.32 m.p.h. 


ULLSWATER - JULY 1955 


(subjectto 


confirmation) 


SAMLESBURY ENGINEERING LTD. 


The MAIN CONSTRUCTORS of the turbo-jet hydroplane “BLUEBIRD” 


Manufacturers of Majer Components for the VicKERS “viscount” 


AERONAUTICAL ENGINEERS and PRECISION MACHINISTS 


Tools and Fixtures to the leading Aircraft Manufacturers 


Suppliers of Structural Assemblies, Jigs, 


SAMLESBURY AIRFIELD NEAR BLACKBURN LANCASHIRE 


Telegrams: “Croflite”™ Blackburn 


of the springs 


used in the 


Telephone: Blackburn 44668 
ALSO AT STANSTED AIRPORT, ESSEX 


IDENTIFICATION 
TAPES 


Conforming to the 
International 
Colour Codes 


help build and maintain the 
aircraft of the Western World 
Send for specimens of these and 


other Gosheron tapes for mask- 
ing, sealing, protecting, insulating 


John Gosheron & Co Ltd 
Gayford Road London W 12 
ron SWEpherds Bush 3326-8 & 6271-4 (7 lines) 


> > > 


a 


Bristol 
Britannia 


are supplied by 


RENOWN SPRINGS 
LTD. 


CEDAR WORKS, HEWELL ROAD, 
REDDITCH, WORCS. 
Tele: 978 


AND A.R.B APPROVED 
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The fastener that has 
. 
won its wings” 
on most well-known aircraft 


FOR SIMPLICITY 
FOR DEPENDABILITY 
FOR ACCESSIBILITY 


DZUS 


FASTENERS 
has won acceptance 


in industry at large 


DZUS FASTENER EUROPE LIMITED, FACTORY ESTATE, GUILDFORD ROAD, FARNHAM, SURREY. 
Sales Agents in the UK. 


THOMAS P. HEADLAND LIMITED, 164, 168 WESTMINSTER BRIDGE ROAD, LONDON, §&.E.1. 


rhe Brisro. Dritanni a uses 


CATHODEON 


Fire Protectton Switches 


The Cathodeon Frangible Crash Switch was designed to overcome the dangerous fire hazard 4 A T i 0 D I 0 \ 
conditions resulting from crashes or bad landings of insufficient force to operate the conventional ; 
inertia-type switch. The contacts are hermetically sealed in a glass envelope and cannot Experts ia Glass|Metal sealing, 
operate until it is broken. On impact of sufficient force to break the envelope the switch also offer a unique range of ter- 
operates instantaneously whatever the direction of force. minal seals for hermetically sealed 
The Cathodeon Frangible Crash Switch is a most important advance in aircraft safety aircraft components. Designs can 
equipment. It is being installed by British Aircraft constructors and was a natural choice be produced to meet individual 
for the Britannia. requirements, 


CATHODEON LIMITED CAMBRIDGE ENGLAND 
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are regularly supplied for 


use in the manufacture of the 


CARLISLE 


STAINLESS STEELS 


{ 


~ 


\ 
} ~) 


Cc. G. CARLISLE & CO., LTD 
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SPECIALITY 


STAINLESS STEELS 


FOR ALL 


PURPOSES 


Britannia 


1ONA STEEL WORKS, PENISTONE ROAD, SHEFFIELD 
Teleprone: SHEFFIELD 43615, 43796 


Telegrams: NICHROME, SHEFFIELD 


EXPERTS 
IN PUNCTUAL PERFECTION 


AIRCRAFT 
COMPONENTS 
AND GEARS 


PROVEN IN PRACTICE BY THE 
LEADING AIRCRAFT 
MANUFACTURERS 


eee fields, it embodies 
n our m 


OPPERMAN LTD. 
eh | ite 


THE 


BRITISH AVIATION 


INSURANCE COMPANY LIMITED 


The oldest and largest office 
specializing in Civil Aviation 


UNDERWRITER & PRINCIPAL SURVEYOR 


CAPT. A. G. LAMPLUGH 


CBE. FR Aes, MCAS 


HEAD OFFICE 

3-4 LIME STREET, LONDON, E.C.3 

Telephone: Mansion House 0444 (6 lines) 

BRANCH OFFICES 

MONTREAL JOHANNESBURG VANCOUVER 
276 St. James London House. 626 West Pender 
Sereet West, Loveday Screet. Sereet, 
Tel Avenue 68-6135 Tel: 33.3048 Tel: Tatlow 2167 
TORONTO CALCUTTA BRUSSELS 
61 Adelaide Sc. East. 2 Here Street. 9 Rue de le Loi, 
Telephone Telephone Telephone: 


Empire 4-4892 Bank 6237 120,005 


i é 
j 
— 
perations of 5 
Demgn. product pect hes 
than 129.000 eqy fr end the most modern 
y rile reatile 
Ww Specialists in ENGINEERING VERSATILITY / 
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AVICA EQUIPMENT onithe| EN IKING 
REPAIRS 


byw 


VICA Stainless Steel Flexible Pipe 
; Assemblies for compressor bleed lines, 
7 as engine drain and vent lines, and in 


the fire extinguisher system; AVICA 
Stainless Steel Bellows Units for absorbing 


expansion and mal-alignment on rigid tube then consult 
installations, such as the cabin pressurizing 
system; aVICA High Pressure Swivel Couplings 

for the undercarriage hydraulic system. 

Throughout the piping installation of the +] 4+ 
BRITANNIA, equipment by avica plays an 

important part. 


In the course of our production and 
repair work we offer the services of a 
fully equipped and efficiently staffed 
FLEXIBLE PIPE ASSEMBLIES laboratory and design department 
and assure you of a 100%, finished 


job in workmanship and quality. 


- BURNLEY AIRCRAFT PRODUCTS LTD 
AVICA EQUIPMENT LIMITED FULLEDGE WORKS, BURNLEY. LANCS., 


Mark Road - Hemel Hempstead - Hertfordshire 
Telephone: Boxmoor 4711. Cables: Avica, Hemel Hempstead ENGLAND 


VISIT US ON STAND Ko. 225 AT FARNBOROUGH TELEPHONE 3121 BURNLEY CRAMS “AIRCRAFT BURNLEY 
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flies withthe Dritann 


Helping to maintain the highest standards of passenger 
comfort in the Bristol Britannia is this Marston 


brazed light-alloy heat exchanger, which ensures correct air 


temperature at all altitudes, 


For assistance on any problem connected with heat exchangers, 
fuel tanks, water tanks and laminated plastics, write to 


FORDHOUSES WOLVERHAMPTON 
s Ltd) 


MARSTON EXCELSIOR LIMITED 


(A subsidiary company of Imperial Chemical Industrie 


Send for your copy! 


Britannia 


“ BRISTOL ” 
PROTEUS 
ENGINES 


are fitted with 


EATONIA 


water cooled phosphor bronze 


All the important facts about Shafer ConCaVex 
Aircraft Roller Bearings . . . the unique space- 
saving, weight-saving design with unmatched shock 
and loading capacity and providing 10° integral self- 


alignment. Send for your copy of Catalogue No. 54. 


PHOSPHOR BRONZE & GUNMETAL 
BEARINGS & BUSHES Messrs. E. J. JACK 
YORKSHIRE ENGINEERING SUPPLIES LIMITED SHAFER... canoen 


* Eatonia’ Bronze Foundries, Leeds 12 
Telephone : 638291/638234 Telegrams: Yes, Leeds 12 Division OF CHAIN SELT COMPANY 


801 Burlington Avenue, Downers Grove, lilinois, USA. 


56 
mee 
~ 
— 
— = 
| MAH 
= 
— 
— 
+ 
— 


12 AuGust 1955 FLIGHT 


WE ARE A.I.D. AND A.R.B. 
APPROVED STOCKISTS 


Office: 8. 
Telephone Med. North (Shines) 


ALL TYPES OF AIR TURBINE DRIVE 
CIVIL A.C. MOTOR DRIVE 
MILITARY D.C. MOTOR DRIVE 
NAVAL HYDRAULIC MOTOR DRIVE 
AIRCRAFT ALL FLYING CONDITIONS 
INCLUDING HELICOPTERS 


The Bristol Co., Ltd. Rine Elms Ironworks. Reading. 
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AIRCRAFT DESIGNERS- 
DRAUGHTSMEN- 
TECHNICAL ENGINEERS 


The 
BRISTOL AEROPLANE CO. LTD., 
at Filton 
urgently requires DESIGNERS, DRAUGHTS- 
MEN and TECHNICIANS to implement its 


extensive design and construction programme in 
both the Military and Civil Aircraft fields. 


Draughtsmen and Technical Engineers with struc- 
tural and mechanical experience are particularly 
welcome to apply for employment. The following 
are required: 


(a) AIRCRAFT DESIGN ENGINEERS for fixed 
wing and rotating wing projects. 


(b) INTERMEDIATE, SENIOR AND DESIGN 
DRAUGHTSMEN in the various Design 
Drawing Offices including Structures, Systems, 
Electronics, and Mechanical Sections. 


(c) INTERMEDIATE AND SENIOR TECH- 
NICAL ENGINEERS in the Structures 
Analysis, Stress and Aeroelasticity Sections of 
the Aircraft Technical Office. 


A Degree or Higher National Certificate in Aero- 
nautics, Mechanical or Structural Engineering is 
required. 


(d) INTERMEDIATE AND SENIOR TECH- 
NICIANS in the Performance, Aerodynamics 
and Wind Tunnel Sections of the Aero- 
dynamics Department. 


A Degree in Aeronautics or Mechanical Engi- 
neering is required. 


Good salaries, working conditions and prospects, 

together with the pension and welfare schemes, 

make employment with the Company an attractive 
proposition, well worth considering. 


Applications, giving details of experience, quali- 
fications and salary required, quoting D.O.42, 
should be addressed to the 


Personnel Manager, 
The Bristol Aeroplane Company Limited, 
Aircraft Division, 
Filton House, Filton, Bristol. 
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MIDGET PRESSURE 
CONTROL VALVE 


Intet Pressure Range 50 to 3,500 ib in. Ouclet Pressure Range 5 to 1,500 Ib. /sq.in. 
Weight 1 Ib. 12 oz 
Capacity Range equal to valves several times its size 
We speciclise in this type of equipment and con plece at your disposal 
research and develop faciliti Centractors to M.o0.$. and Admiralty. 


— HALE HAMILTON - 


HALE, HAMILTON & CO. LTD. 


Frays Mill Works, Cowley Road, Uxbridge 
Phone: Uxbridge 6525-6 


Two important books 


published for 


Flight Handbook 


Fifth Edition 


By the Staff of “Flight”. An entirely re-written edition of 
a manual intended to meet the needs of aviation enthusi- 
asts who require basic information on aircraft, engines 
and aeronautical theory. Illustrated by over 200 photo- 
graphs and drawings, it provides a comprehensive picture 
of modern aviation in all its aspects, and no one concerned 
with flying in any way can fail to find it full of interest. 


15s. net. By post 15s. 8d. 


Development of the Guided 
Missile Second Edition 


By Kenneth W. Gatland, F.R.AS. 
Presents factually all the main information now available 
on the development of guided missiles in Britain, U.S.A., 
Germany, the U.S.S.R. and elsewhere, and outlines their 
present and future possibilities. 8jinxStin. 288 pp. 
Over 100 illustrations. 15s. net. By post 15s. 8d. 


Obtainable from booksellers or from :— 


**Flight,"’ Dorset House, Stamford Street, London, S.E.1 


| 
F— 
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RUBBERS ETD. 


K -D- AN 

é of British design construction 

ubber.. Gomponents which incorporates ‘P.R." synthetic rubber 

in-its Turbo- prop nes. 


we 

“He 


4 


zy 
* 


"Specialists in Precist Mouldings én ani Silicone 
ta Officially iff cations and specific requirements. 
LEICESTER Phone: BAGWORTH 241/2 
KITCHENER ROAD 
LODGE CAUSEWAY 
FISHPONDS 
BRISTOL tng VOGETHER... 
A.LD., A.R.B. & D.LARM APPROVED PA RTRIDGE 
TRANSFORMER Type 2038 ; 
and the BRISTOL “BRITANNIA” z 


We are currently machining com- 
ponents for the production of the 


BRISTOL 
Research and Development Department 


is ready to undertake special! designs to 


We feel gratified that we are able 

to maintain the high standard of Ask for details of the PARTRIDGE Range. 

workmanship which is so apparent 
in this fine aircraft. 


Partridge Transformers find a wide 

held of applications in the Aircraft 
Industry. They are used, notably, 

in the Bristol “BRITANNIA”, We 
manufacture a wide range of Standard 
Transformers and chokes, and our 


PARTRIDGE TRANSFORMERS LTD 


TOLWORTH SURREY Tet HLMBR/OGE 6737 
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DESIGNERS DRAUGHTSMEN 


THE DE HAVILLAND ENGINE COMPANY 


has now opened a 
LONDON DESIGN OFFICE 
at UPPER JAMES STREET, PICCADILLY, W.1. 
where teams are actively engaged in the design of some of 


THE WORLD’S MOST ADVANCED AIRCRAFT PROPULSION 
UNITS 


We need men of initiative with the ability to play their part in advancing these 
interesting and important projects. 


Lack of aero engine experience need not deter you from getting in touch with us. 
If you have a good automobile, marine or general mechanical engineering back- 
ground you can still make an important contribution. 


These posts are permanent, commanding good salaries with excellent prospects of 
advancement. Pension and superannuation schemes in operation. Luncheon 
vouchers. 


If you would like further details of these attractive positions, we would be pleased 
to discuss them with you. 


Write for an appointment to:— 
THE CHIEF DRAUGHTSMAN, 
THE DE HAVILLAND ENGINE COMPANY LIMITED, 
2 UPPER JAMES STREET, PICCADILLY, W.1. 
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frie 


PRESS DAY — Classified advertisement 
“copy” should reach Head Office by 
FIRST POST THURSDAY for publication 
in the following week's issue subject to 
space being available. 


FLIGHT 


CLASSIFIED ADVERTISEMENTS 


Adverticooment Rates. 4/- per line, minimum 4/-, average line contains 6-7 words. Special rates for Auctions, 
Contracts, Patents, Legal and Official Notices, Publix 


line, minimum 10 kach paragraph is charged se 


tisements must be strictly prepaid and should be addressed to Fl I1GHT Classified Advertisement Dept 


House, Stamford Street, London, B.1 


and cheques sent in payment for advertisements should be made payable to Iliffe 


and crowed & Co 


6l 


Announcements, Public Appointments, Tenders 5 
mrately, name and address must be counted All adver- 
Dorset 


Advertisers who use these colunins regularly are allowed a discount of 5°, for 13, 10%, for 26 and 15 
2 consecutive insertion orders. Full particulars will be sent on application 


Bex Numbers. for the convenience private advertisers Box Number facilities are available at an additional 
charge for 2 words plus |/- extra to defray the cost 
advertisement charge. Keplies should be addressed to 


London, 8.E.1 


The Publishers retain the right to refuse or withdraw advertisements at their discretion and do not accept liability 


for delay in publication or for clerical or printer's errors although every care is taken to avoid mist akes 

Situations Vacant. The engagement of persons answering these advertisements must be made thr ugh the local 
office of the Ministry of Labour and National Service etc., if the applicant is a man aged 15-64 of & woman 
aged 18-59 inclusive, unless he or she or the employer is excepted from the provisions of The Ne stiflea tion of 


Vacancies Order 1052 


of registration and postage 


& Sona, 


which must be added to the 
Box Oooo » Plight,” Dorset House, Stamford Street, 


A NEW BINOCULAR ERA! 


25°52 EBERMAN 


HONESTLY RECOMMENDED BY PUBLIC DEMAND 
Quite fantastic in deep penetration, magnifica- 
tion, brightness and wide angle. You must see for 
yourself. The greatest prismatic continental glass 
in existence! 25 «x 52 EXTRA LIGHTWEIGHT 
Bioomed lenses, for all sporting events, for land, 
marine and astral use. Complete in case with 
leather slings, etc. Sent for only 17/6 deposit, 


balance payable by 18 fortnightly payments of 
29/7. Cash Price €25. OTHER MODELS:— 
25 17 6 8x 30 aut 17 
6x 32 19 6 ais 19 6 
10x 40 1 6 12x40 19 6 
15x 40 19 20 =x 40 
21 «47 a19 19 16 = 50 0 0 


Or all om terms. Lists of other binoculars. Terms 


(Dept. FLI/73), 196/200, Coldharbour Lane, 
Loughborough Junction London, $.£.5. 
Open all Saturday, 1 p.m. Wednesday 


AEROSERVICES LTD. 


AUSTER ARROW, 2-seater, dual control, a really good 


specimen, (57 


FAIRCHILD ARGUS. Warner Scarab engine, 4seater, 


tional aircraft, full C. of 


ence 
De Haviliand RA Queen i, X9 propetiers, 6-channel 


full C. of A 
Details of oun, aircraft will be sent gladly to 
PRINCIPALS ONL 


CROYDON AIRPORT, ENGLAND 


Cables: Aeroserv, Croydon 


Tele: CROydon 9373 


R.A.F. OFFICERS 


UNIFORMS 


LARGE SELECTION IN STOCK 
NEW AND RECONDITIONED 
FISHERS, 86/88 WELLINGTON ST. 
WOOLWICH, S.E.18 "PHONE 1055 


COTTON BAGS 


FOR SPARE PARTS, ETC. 


WALTER H. FELTHAM & SON, LTD. 


imperial Works, Tower Bridge Road, 
Telephone “HOP 1784 LONDON, 8.E.1 


AIRCRAFT SPRING WASHERS 


TO B.S. 
SPECIFICATION 
S.P.47 


CROSS MFG. CO. (1938) LTD., COMBE DOWN, BATH 


AIRCRAFT FOR SALE 


W. S. SHACKLETON LIMITED 
EUROPE'S LARGEST AEROPLANE BROKERS 
134 Completely Different Aircraft Types Seid in 

Nearly 24 Years at this Address 
TMs week we must hasten to congratulate 


PHILLIP A. WILLS, CBE. AP.R.AeS., 
on becoming once again British Gliding Champion at 
the National Gliding Championships, held at Lasham, 
Hampshire. He flew the same famous 

SLINGSBY SKY SAILPLANE 

with which he won the World Gliding Championship 
for single-seaters in Madrid in 1952 

Need we add, with becoming and characteristic 
modesty, that we-—poor pediars of Percival Proctors 

supplied this same Slingsby Sky Sailplane to Mr 
Wills? It was just one of the 134 different types! 
L ET us now offer some of our acroplane engines for 

a char 


D® HAVILLAND Gipsy Major 70-4 


STTHER brand new or overhauled, can be used with 
Marathons or Doves. These engines are offered 
at a big reduction Déune list prices 


D® AVILLAND Gipsy Queen II's and III's 


-- = hours since recent complete overhaul (or 
WB as fitted to Proctors and Rapides 
D" H VILLAND Gipsy Major I 


[ETTHER newly overhauled or with very low hours, 
interchangeable with various types of aircraft 
SIDDELEY Cheetah Ix, X, XV 


NE hours since complete overhaul for Ansons and 
Avro 19, Airspeed Oxfords and Consuls 
L_YCOMING 0-290 


IL hours since goons overhaul as fitted to the 
Auster Mark IV 
£750 PRATT & WHITNEY 1830-90D engines 


UR available with nil hours since complete over 


haul by B.O.A.C 
WwW 8. SHACKLET LIMITED, 175, Piccadilly, 
oun London, W.1 Telephone HYDe Park 2448 


Overseas Cables “Shackhud,”’ London. [0070 


CARTWRIGHT HAMILTON AVIATION, LTD. 


FFER the following selection from many aircraft 

available 
£14, Lockheed 12a, special executive interior, 
low hours, A} auto-pilot, full airline radio, 


range tanks, 12 months C. of A 
£13, 00 Lockheed 12a, luxurious executive six- 
seater, full airline radio, current C. of A 
£14, 50 D.H. Dove, low engine and airframe 
+] hours, executive interior, full radio equip 
ment 
£590 Percival Proctor IV, 4-channel V.H_F., dual, 
12 months C of A 
£480 Taylorcraft “Plus D,” special upholstery, 
current C. of A 


£320 D.H. Tiger Moths, 12 months C. of A. 
£1500 Messenger, 3-year C. of A., dual 


Also available: Dakotas, Yorks, Bristol Freighters, 
Rapides, Ansons, Consuls, several amphibians 

a large number of light aircraft 

Dp POSAL of your own aircraft gladly undertaken 


pw exchange and H.P. facilities arranged 


LEASE contact Cartwright Hamilton Aviation, 
Ltd., 282, Kensington High St., London, W.14 
WEStern 0207, telegrams: Autavia {0751 


ROCTOR Ill. Low hours. Dual. 4 seats, uphol 

stered; 23-channel Murphy V.H.F. radio, MF 
DF fixed loop. Fan marker. £635, offers (with or 
without radio), or gy hter aircraft. Mr 


Brown, | Hinde Street, ster Sq., London 
WELbeck 2487 [4098 


Aero & Jig & Tool 
Draughtsmen 


in Great Demand 
MEN & YOUTHS 


There is an insatiable 
demand for Aero, jig and 
Tools, etc., Oraughes- 
men and inspectors 

So acute is the present 
shortage that employers 
are only too anxious to 
engage those with no 
previous practical ex 
perience who are able 
to prepere neat and 
accurate drawings 


QUALIFY AT HOME—IN SPARE TIME 
After brief, intensely interesting study-——-under- 
taken at home in your spare time-—YOU can 
secure an attractive and interesting post as 
Aero-Draughteman. Numerous vacancies are 
also available in Electrical, Mechanical, 
Plastics, exc, branches of Draughtsmanship 


The Free Guide contains 132 pages of 
information of the greatest importance to 
those seeking —_ success compelling 
valifications A.M.1.Mech.€., 
AMLPE., AMLM.T., 
Gen. Cert. of Educ., and B.Sc., etc, 
also R.A.F. Entry (Maths, etc), together 
with particulars of our remarkable 
varantee of 
succkss_or NO FEE 
Write now for your copy of this remarkable 
publication. it may well prove to be the 
turning point in your career 


NATIONAL INSTITUTE oF 
ENGINEERING 


(Dept. 427), 146-150, HOLBORN, £.C.1 
(South Mrica; £.CS.A., Box 
Johannesburg) 


Latest Pattern R.A.F. 


Complete with strong case 22/6 


Anti-glare Sun Spectacles 


MK. vill 


25’ 


Spare lenses available 7/6 poir 
Tinted or clear 


Terms to Flying Clubs 


» Send 34. for i/iustrated catalogue 
(Dept. 124 Ge 
Street, London, W.1 
Tel Museum 4344 Grem 


Aviakit, Wesde, London 
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AIRCRAFT FOR SALE 


R. K. DUNDAS, LTD. 
Ww have for unmediate disposal from stock 


Proctor Ve 
Tiger Moths repsinted to buyers’ require 


ments 


oO” Gemimi 


Proctor Ills 
AEROPLANES BY DUNDAS 


K. DUNDAS, LTD., 29 Bury Street, London 
* Tel: WHI. 2848 Cables “Dundassero, 
Picey, London (0589 


2-channel V.HLP., low engine hours, £420 

, 16 (4071 
ENDAIR of Croydon Airport offer choice of sev 
eral Dove aircraft with low engine and airframe 
hours. Vendair, Croydon $777 [0603 
ROC TOR Mark IV dual. 4-channel radio. 5 seats 
Pull of A. €425. Wescol, Queensbury. Tel 
(4022 


pe POR 111 for immediate sale, 6 months C. of 
A 


AIRCRAFT WANTED 


Any condition with or 


USTER Mk. IV and V 
Pullest details to 


without engines. Also spares 
Box 287° 


AIRCRAFT ACCESSORIES AND ENGINES 


A INSTRUMENTS), LTD 


LL. types of amcraft instruments overhauled 
Special test instruments made to your require 
ments. Particulars on request of our Magnetizer, De 
magnetizer and Stroboflesh compact, efficient and 

ine pensive 
A W. instruments), Lid., Gatwick Airport, Horley, 
. Tel: Horley 1420 and 1510 (Bat. 3, 


Surrey 
105/6 (0268 
IRCRAPT SPARES & COMPONENTS, 
Shaftesbury Avenue, London, W.1, have the 


following for sale 
SNGINES, Pratt & Whitney 985s, Pratt & Whitney 
4 13400, & Whitey 1830-925 
AOGONETOS: SBO-RUS, SBO-RCS, SP14-LU7, 
SP14-LU8. Pistons Pt. No. 32725. Piston Rings 
Pt. No. 11406. Rear Pt. No. 165373 
GNITION Harnesses for 1340 engines: Front Pt 
N 165374. Crankshafts Pt. No. 31732 
G' NERATORS Type P.3. Generators Type 0.2 
Generators Type KX. Generators wind driven 
Fuel Pumps Type F 10. Fuel Pumps AN4101. Booster 
Pumps and Motors A4949 
Eingines major overhaul spares 


your further inquiries invited. Telephone GER 
rard 0575 [0973 
Engines, low hours, require top O/h 
also quantity epares, cight seats, etc 
Autair, Lid, Welbec 78 Wigmore Street, 
wi {4072 
ILITTARY and civil aircraft and engines spares 
Morris and Horwood, Lid., 9 Cavendish uare, 
Wi. Langham 6467 
RROCONTACTS, LTD., Gatwick Airport, Hor 
ley, Surrey. Suppliers of: radio, electrical, ground 
equipment, raw materials, A.G.S. Tel.: Horley 1510 
Cables, “Aerocon,” Horley (0972 


AIRCRAFT FERRYING 


ILOT on leave U.K. September willing ferry 

Dakota or similar, South Africa or Rhodesia carly 
October, Reply Captain J. A. Gibson, c/o Africair 
Led, PO. Bow 25, Prencistown, Bechuanaland, or 
during September c/o Royal Air Force Ciub, 128 
Piccadilly. London [4089 


AIRCRAFT FOR HIRE 


USTERS for hire; anywhere in the U.K. of Con 
; hours for commercial 


tinemt. ideal for tour 
serial holidays, et Large et available. Daily at 
weekly rates Portsmouth Aero Club, Airport, Ports 
mouth Tel 17641 [4053 


we AIRCRAFT PROCUREMENT 


CAPTAIN EDWARD MOLE, BSc. 
AP R.AeS., 31 Dower Street, London, W.1. Tel 
GROevencr 9902. Aviation Consultant Specialist in 
the supply or disposal of all types of eiscrah end avia 
tien equipment on behalf clients at home 


abroad sOtatlons obtained upen request [0401 


FLIGHT 


A Clan Compeny 


Offer a 


MARK 1 


VIKING 


AIRCRAFT 


FOR 
IMMEDIATE DELIVERY 


BRISTOL 634 ENGINES 


60] HOURS SINCE OVERHAUL 


DE HAVILLAND 
PROPELLERS 


60 HOURS SINCE OVERHAUL 


TOTAL AIRFRAME HOURS 
1100 ONLY 


This aircraft is 
soundproofed, fitted with 
24 Viking V.I.P. seats, 

buffet and toilet 


INSPECTION CAN BE 
ARRANGED 


FIELD AIRCRAFT 
SERVICES LIMITED 


OY 


12 AuGcust 1955 


AIRCRAFT SERVICING 


EPAIRS and C. of A. overhaul for all types of air- 
craft.Brooklands Aviation, Ltd., Civil Repai 
Services, Sywell Acrodrome, Northampton eL: 
Moulton 3218 [0307 


BUSINESS OPPORTUNITIES 


VIATION Consultant, own business London with 

world-wide connections, desires association with 
established aviation or engineering firm. No financial 
obligations either side. London representation offered. 
Box No. 5459 (4060 


CAPACITY AVAILABLE 


ELLERING and profile milling in all metals. Send 
us your die blocks to copy from wood or plaster 

master. Up to 5 ft. by 8 ft. max. size. We are dic 

copiers to the trade 

RMYTAGE BROS. (KNOTTINGLEY), LTD., 
The Foundry, Knottingley, Yorkshire Tel 

Knottingley 46 


CLOTHING 


A.F. and R.N. officers’ uniforms purchased; large 
« selections of R.A.F. officers’ kits for sale, new and 
reconditioned. — Fishers, Service Outfitters, 86-88 Wel- 
lington Street, Woolwich. Tel.: Woolwich 1055. [0567 


CLUBS 


CLUB, 


URREY FLYING Croydon ort 
M.C.A. approval for private pilots’ licences. n 
seven days a week. Croydon 7744 [0292 
LYMOUTH AND DISTRICT AERO CLUB for 
Auster and Tiger Moth flying instruction; dual and 
solo for £3 per hour reducing to less than £2 per hour 
for solo flying on “Ply Yourself Hire” basis; flying 
instructors’ courses and M.C approved course for 
private pilots’ licence.Tel.: Plymouth 72753. [0341 
H®es AND ESSEX AERO CLUB, Stapleford 
Tawney aerodrome. M.C.A. approved ivate 
lot's licence course. Auster, Gemini, Tiger, Hornet, 
essengers and Proctor aircraft. Trial lesson 35/-. 1 
miles centre of London. Central Line underground to 
Theydon Bois, bus 250 to club. Open every day. 
Tel. Stapleford 210 (0230 


CONSULTANTS 


Wins COMMANDER R H. STOCKEN, 
F.R.Ae.S., Bagle House, 109 Jermyn Street, 
London, $.W.1. Tel.: Whitehall 8863 (0419 
R K. DUNDAS, LTD., have been giving the correct 

© answer to aviation oblems for twenty years. 
Technical. Purchas Operations. Marketing.—29 
Bury Street, London, 5.W.1. WHI. 2848 [0560 


CONTACT LENSES 


ODERN CONTACT LENSES CENTRE, 7 (D.1) 
Endsleigh Court, W.C.1 Deferred Terms. 
Booklet sent (0342 


PUBLIC APPOINTMENTS 


Applications are invited for pensionable posts as 
ASSISTANT EXAMINERS 
in the 
PATENT OFFICE 


to undertake the official scientific technical and legal 
work in connection with Patent Applications. There 
are a small number of similar posts in the Ministry of 
Supply. Applications — be accepted up to jist 
December, Foss but carly application is advised as 
an earlier closing date may be announced. Interview 
Boards will sit at frequent intervals 
ANDIDATES must be between 21 and 28 years of 
¢ during 1955 (up to 31 for permanent members of 
the Haperimental Officer Class) and have First or 
Second Class honours degree in physics, chemistry, 
mechanical or clectrical engineering, or mathematics 
Candidates taking their degrees in 1955 may apply 
before the result of their degree examination is known. 
TrARTING emoluments in London, including Extra 
Duty Allowance for 45} hours week, between £532 
and £729 (men), £642 (women), according to periods 
of National Service and post-graduate experience 
rising to £896 (men) and £799 (women). Promotion to 
Examiners..£934 to £1,279 (men), £820 to £1,144 
(women); normally after 5 years (3 or 4 years in 
exceptional cases). Women's scales subject to increase 
under oguet pay scheme. Good expectation of promo- 
tion to Senior Examiner. Candidates are recruited by 
selective interview 
Afri ICATION forms and further information from 
the Civil Service Commission, Scientific Branch, 


Old Burlington Street, London, W.1, 
number S 128/55 


62 
| 
| 
| = = 
ables: FIELDAIR, Croydon 
| 


12 AuGust 1955 


FLIGHT 


WIRE 
THREAD INSERTS 


FOR NEW DESIGNS 
AND SALVAGE 


CROSS MFG. CO. (1938) LTD. 
COMBE DOWN, BATH 


Tel. COMBE DOWN 2355/6 


THE 


DE HAVILLAND AIRCRAFT 


COMPANY LIMITED 
require in their 
WIND TUNNEL DEPARTMENT 
TECHNICAL PERSONNEL 
including 
DRAUGHTSMEN and INSTRUMENT 
ENGINEERS 


The Company has to offer openings 
on interesting project and develop- 
ment work in both the high-speed 
(transonic and supersonic) and low- 
speed tunnels. Previous experience 
valuable but not essential. 


Apply to: 
Head of Aerodynamics Department, 
The de Hevilland Aircraft Co. Ltd., 
Hatfield, Herts. 


EX STOCK OFFER 
GROUND EQUIPMENT 


HIGH PRESSURE AIR 


For the Aircraft Industry, petrol, 
electric, and diesel driven high 
pressure compressors, 3,000 p.s.i. 
upwards. We hold large stocks. 
Also Hydraulic Pump Rigs of all 
types. Enquiries invited. 


STARAVIA 


Tel: Camberley 1600 


FOR SALE 
500 watt 


Wind-driven Generators for 


‘Rapide’ Aircraft 
A.M. Ref. 5U.307 


H. T. NEWTON & COMPANY 
Gatwick Airport, Horley, Surrey 


Brand New 


PUBLIC APPOINTMENTS 


INISTRY OF SUPPLY requires Experimental 
Officer (min. age 26) at Headquarters, London 
Development of ground equipment for civil aircraft 
and apron servicing equipment for Civil Air Ports, and 
for liaison with Air Line operators, Ministry of Trans 
port and Civil Aviation and Ministry of Supply 
specialist branches. Quals.._Higher School Certificate 
Science) or equivalent but possession of a degree or 
H.N.C. in Engineering may be an advantage. Know 
ledge of aircraft construction and experience mm 
development of aircraft ground equipment an asset 
Salary within range £750-£920. Women's salary sub 
ject to equal pay scheme. Application forms from 
M.L.N.S. Technical and Scientific register (K), 26 
King Street, London, $.W.1, quoting C 583/5A 
Closing date 26 August, 1955 [4080 


PUBLIC ANNOUNCEMENTS 


AIR TRANSPORT ADVISORY COUNCIL 


HE Air Transport Advisory Council give notice 
that they have received the undermentioned 
applications to operate scheduled air services 
prom B.K.S. Air Transport, Ltd, of 1, Maryle 
bone High Street, London, W.1, for the follow 
ing inclusive tour services to be operated with Dakota 
and Viking aircraft for the carriage of passengers and 
supplementary freight in conjunction with Sky Tourist 
Services, Ltd., during the season April to October 
inclusive, each year for a period of seven years com 
menc Ist May, 1956 
PPLICATION No. 555. For a service between 
Southend and Cologne at a frequency of one 
service weekly 
APELIC ATION No. 556. For a service between 
Southend and Klagenfurt at a frequency of one 
service weekly 
PPLICATION No. 557. For a service between 
Southend and Geneva at a frequency of three 
services weekly 
APet A ATION No. 558. For a service between 
Southend and Rome, Naples and Palermo, at « 
frequency of one service weekly 
A PLICATION No. 5373/1. From Eagle Aviation, 
Lid., of 29, Clarges Street, London, W.1, for 
amendments to the terms of approval of the Seasonal 
Normal Scheduled Service which the Company are 
approved to operate with Dakota aircraft between 
London (Blackbushe) and Innsbruck (Hotting) with 
an intermediate traffic stop at Luxembourg at a fre 
quency of up to four return flights weekly during the 
season June to October inclusive each year, for the 
period up to 3ist October, 1961, so as to operate the 
service all-the-year-round and for permission to use 
Vik aircraft in addition to Dakota aircraft 
F*® M Air Kruise (Kent), Ltd., of 1, Great Cumber 
land Place, London, W.1, for the following Sea 
sonal Inclusive Tour Services to be operated with 
Dakota aircraft for the carriage of passengers in con 
junction with Blue Cars (Continental) Coach Cruises, 
Ltd., during the season April to October inclusive 
each year for a period of seven years commencing Ist 
April, 1956 
PPLICATION No. 559. For a service between 
Lydd Airport and Madrid at a frequency of from 
one to three services fortnightly 
PPLICATION No. 560. For a« service between 
Lydd Airport and Barcelona at a frequency of 
from one to three services fortnightly 
PPLICATION No. 561. For a service between 
Lydd Airport and Palma at a frequency of one 
service weckly 
Afr ICATION No. 562. For a service between 
Lydd Airport and Turin at a frequency of from 
one to three services weekly 
PPLICATION No. 563. For a service between 
Lydd Airport and Venice at a frequency of from 
one to three services weekly 
PPLICATION No. 564. For a service between 
Lydd Airport and Basle at a frequency of from 
one to seven services weekly 
PPLICATION No. 565. For « service between 
Lydd Airport and Salzburg at a frequency of 
from one to three services cone 
PPLICATION No. 566. For a service between 
Lydd Airport and Jersey at a frequency of from 
one to three services weekly 
PPLICATION No. 567. From Aquila Airways 
Lad., of 1, Great Cumberland London, 
W.1, for a Seasonal Normal Scheduled Service with 
Solent and Hythe Flying Boats for the carriage of 
passengers, supplementary freight and mail between 
Southampton (Marine) and Palma and/or Ibiza at « 
frequency of from one to seven services weekly dur 
ing the season from May to October inclusive cach 
reer, for a period of seven years, commencing Ist May 


iSE « potiestions will be considered by the Coun 
cil a ier the Terms of Reference issued to them 
by the Minister of Civil Aviation on th July, 1952 
Any representations or objections with regard to these 
applications must be made in writing stating the 
reasons and must reach the Council within 14 days of 
the date of this advertisement, addressed to the 
Secretary, Air Transport Advisory Council, 5, Dean's 
Yard, London, §8.W.1, from whom further details of 
the applications may be obtained. When an objection 
is made to an application by another air transport 
company on the grounds that they are applying to 
cpesets the route or part of route in question, their 

ication, if not already submitted to the Council, 

id reach them within the period allowed for the 
making of representations or obections [4093 


THE 
DUNLOP AVIATION 


DIVISION 
COVENTRY 
requires 


SENIOR DESIGN DRAUGHTSMEN 
and 


SENIOR & JUNIOR STRESSMEN 


for development on aero wheels 
brakes, pneumatic and hydraulic 
controls and various other aircraft 
accessories 

also 


JUNIOR DETAIL DRAUGHTSMEN 


The Company's programme offers 
excellent prospects of permanent, 
interesting employment under con- 
genial working conditions. Salary 
will be commensurate with qualifi- 
cations and experience, full details 
of which should be sent to 


The Personnel Manager, 
DUNLOP AVIATION DIVISION 
FOLESHILL, COVENTRY 


BROOKLANDS 
AVIATION 


NORTHAMPTON 
require 


SENIOR 
INSPECTORS 


for work on 


VALETTA and 
VARSITY AIRCRAFT 


Regular work and Overtime 
APPLY TO 


BROOKLANDS AVIATION LTD. 
Buttocks Booth, Moulton, Northampton 


TRAINEE 
DRAUGHTSMEN 


Applications invited from suitable 
men for Training with view to em 
ployment as Draughtsmen 

Applicants must 
(a) Be not over 25 years of age. , 
(b) Have completed National Service 
(c) Hold at least Ordinary National 
or City and Guilds Certificates, 
or G.C.E. with ‘A’ level subjects. 
(d) Have a practical background, 
preferably Apprenticeship 
A reasonable salary will be paid 
during the training period. Detailed 
written applications to 
The Personne! Supervisor, 


HAWKER AIRCRAFT LTD. 


Canbury Park Rood, 
Kingston-on-Thames, 
Surrey. 
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PACKING AND SHIPPING 


and J. PARK, LTD., 143-9 Penchurch St. B.C 
* Tel: Mansion House, 3083. Official Packers and 
shippers to the aircraft industry (0012 


PHOTOGRAPHY 


IRCRAPT cameras K20, K24, P24, P52, ete. We 
have large stocks equipment, including controls, 
mounts lenses, and processing tanks, film 
ARBINGAY PHOTO UPPLIES (FM), 423 
Green Lane, NA MOU. 2054 (0233 


TUITION 


Pilot/ Navigator Licences 


VIGATION, LTD., provides full-time or inter- 
mittent metruction and postal tuition, or «4 com 
bination of any of these methods to suit individusl 
requirements for the above licences. Instruction can be 
provided for A.R_.B. General, certain specific types, and 
A.B. Performance schedule cxaminations. Link 
training Dept. (City 1162) situated centrally in London 
Pull briefing for 1/R 25/- hr. Block rate (min. 10 hrs.) 
22/6 be 
For full details apply to: The Principal, 
AVIGA TION, LIMITED, 
30 Central Chambers, Ealing B/ way, London, W.5 
Tel: BALing 8949 [0248 
ONDON SCHOOL OF AIR NAVIGATION in 
4 conjunction with Airways Aero Associations, Lid 
FERS completely co-ordinated and integrated 
training for professional pilots / navigators 
M I .|_A. approval for commercial pilots and instru- 
* ment rating courses, also PPL. All ground and 
air subjects to | s application ICAO standards 
"TRAINING focalised London 


TIME personal coaching Com. /IR:Sen./ 
Com AL TP:F/ Nav. Pungent and effective 
Ho study tutorial (correspondence) excellent 
alternative: full coverage: modern presentation 
attractive terms 
| INK, briefing, procedures, airways; R/T. Type 
4 raun eneral, specific, per. schedules 
SUCCESSES highest in country Rehatnilitation 
from services to civil 
3 OVINGTON 5q., London, 8.W.3. KEN, 8221 
Piying bese: Croydon Airport (0277 
IGHT Flying instrument flying, commercial pilot 
licences. Approved M.1.C.A. private pilot's course 
facility at reasonable rates from 


SOUTHEND . ON . SRA MUNICIPAL AIR 
CENTRE end PLYING SCHOOL, Municipal 
Airport, Southend-on-Sea, Rochford $6204 (o4s2 

/REM' Brochure giving details of courses in all 

branches sero eng. covering A.P.R.Ae.5., M.C.A 
exams, ete, Also courses for all other branches of 
engineer Write: B.M.1. Institutes. Dept. 
London 4. (Associated with H.M.V.) (0964 

P BR. Ae.S., A.R.B.Certs., A.M.1 Mech. E., etc., on 

* “no pees, no fee” terms; over 95 per cent muc- 
cesses For details of exams and courses in all branches 
of aeronautical work, navigation, mechanical « , write 
for 144-page handbook free...B.1.E. 1 (Dept. 962) 2 

right s Lane, London, {0707 
[BARN to fly for £26. Instructor's licences and 

imetrument flying for £3/5/- per hour. Night 
flying © Residence 5 gens. weekly 
Approved MCA. private pilot's licence course 
‘ jalized course for junior commercial pilot's licence 

ltshire School of Pilying, Lid Thruxton Aero 
drome, or. Andover, Hants. Tel. Weyhill 352. (0255 

RITAIN'S AIR UNIVERSITY CAN TRAIN 

YOU for an airline career. Hundreds of today's 
airline captains and key maintenance personnel are 
ereduates of this famous establishment. Courses are 
available for Coramgreial and Airline Transport Pilot's 
Licences, Instrument Ratings and tenance Engi 
neers’ Licences 

R details of these and other courses apply to 

The Commandant, Air Service Training, Led, 
Hamble, Southampton [0970 

BRONAUTICAL. Comprehensive full-time tech 
nical and practical for careers in all 
branches of aviation engineering Diploma course leads 
to interesting executive appointments in civil aviation 
design and development, draughtsmanshi mainten 
ance, etc Ratended courses to prepare for A.P.R.AeS 
end AM.1Mech.—. examination Write for pros 
tus to Engineer in Charge, College of Acronautical 
ineering, Chelsea, London, 5, foot! 

9 


SITUATIONS VACANT 


Pp" OTS required for scheduled and charter flying 
in East Africa. Caspeir, Box 2238, Nairobi 
Kenye 
WANTED, DRAUGHTSMEN to design in alu 

mintum for sales development Must possess 
Higher National Certificate in Mechanical Engineer 
ing Location Banbury Good working conditions 
and pleasant surroundings Attractive starting salaries 
offered up to £800 p.s. with prospects of promotion 
from drawing board. Pension plan in operation. Send 
brief details of qualifications and experience to 
Northern Aluminium Co., Lid., Bush House, Ald 
wych, London, W.C.2 (0348 


GLOSTER AIRCRAFT CO. LTD. 


GLOUCESTER 


HAVE VACANCIES ON SUPER-PRIORITY 
DESIGN AND DEVELOPMENT PROJECTS 


AIRCRAFT 
DESIGN DRAUGHTSMEN 


(SENIOR & JUNIOR) 
Consideration will also be given to Draughtsmen 
with Mechanical, Structural or Electrical Experience. 


STRESSMEN 
(SENIOR & INTERMEDIATE) 
for both strength and flutter calculations. 


The conditions of employment are good with pro- 
gressive salary, good sports and welfare facilities, 
pension scheme, etc. 


APPLICATIONS STATING AGE, PREVIOUS EXPERIENCE 
AND EMPLOYERS SHOULD BE ADDRESSED TO THE 


CHIEF DESIGNER 


JUNIOR & DETAIL DRAUGHTSMEN 


BRITISH OVERSEAS 
AIRWAYS CORPORATION 


invites applications for employment in 
Central Design Office, London Airport, 
on a long-term programme of interest- 
ing design and development work on 
modern airline aircraft and equipment 


Candidates either just out of their 
apprenticeship or with a good engineer- 
ing background desirous of making a 
career in a Design Office may apply 


The wide range of work covers all 
aspects of aircraft and equipment design 
and good juniors and detail men will 
work with senior staff for a familiarisa- 
tion period as considered necessary 


Youths still at technical school or col- 

lege keen to enter aircraft design office 

may be considered for possible employ- 
ment at end of school period 


Salaries according to A.E.S.D. scales, 
based on age and experience 
Good opportunities, attractive Pension, 


Insurance, Sickness and Holiday 
schemes. Sports Club facilities 


Write in first instance details of age, 
and experience to 


STAFF SUPT. (APPOINTMENTS), 
B.0.A.C., LONDON AIRPORT, 
HOUNSLOW, MIDDX. 


The London Design Office of 
SHORT BROTHERS 
& HARLAND LIMITED 


has the following vacancies 


1. SENIOR STRESSMAN with ex- 
perience of the different aspects 
of aircraft stressing. This is a 
Senior Staff position affording 
considerable scope and requires a 
willingness to accept respon- 
sibility 


Qualifications: A degree in en- 
gineering or H.N.C. in relevant 
subjects 


2. STRUCTURAL DRAUGHTSMEN 
for work on fuselage, wings, etc 
The prospects for these classes 
are good, as is the pay, and the 
work is of great interest 


Applications, which will be treated 
strictly confidentially, giving full de- 
tails, including salary expected, to: 
The Manager 
London Design Office 
Short Brothers & Harland Limited 
208a Regent Street, London, W.1 
Quoting S.A. 83 
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M.L. AVIATION 


capable design group. 


5 DAY WEEK 


Write to: 


3 WEEKS HOLIDAY 


REQUIRE 
senior 


technicians 
AND 


stressmen 


With qualifications and experience to work on the 
design and development of armaments, aircraft 
and guided equipment contracts in a young and 


Top salaries for the right men. 


The work is most progressive and extremely 
interesting. Conditions of employment are good, 


PENSION SCHEME 
Full canteen facilities 


CHIEF TECHNICIAN, M.L. AVIATION COMPANY LTD. 
WHITE WALTHAM AERODROME, MAIDENHEAD, BERKS. 


AERO ENGINE 
SERVICE 
ENGINEERS 


required. 


Preference will be given to 
candidates possessing 
and “C"’ licences (5.4 and 
5.5 coverage) on Gas Tur- 
bine Engines. Duties will 
consist of servicing work on 
prototype engines in air- 
craft. 


Apply, stating age, experi- 
ence and qualifications, to:— 
DEPT. C.P.S., 

3346/7, STRAND, W.C.2, 


quoting Ref. 894C 


VICKERS- ARMSTRONGS 
(AIRCRAFT) LIMITED 


WEYBRIDGE - SURREY 


require 


(f) AIRCRAFT SERVICING 
ENGINEERS 
(AIRFRAME) 


with “A” Licences endorsed for 
Viking or four-engined aircraft; for 
representative work on Viscount air- 
craft overseas, after gaining the 
necessary experience at Weybridge. 


Applications, quoting date and pre- 
fix letter of advertisement to: 
Employment Manager, Vickers- 
Armstrongs (Aircraft) Limited, Wey- 
bridge Works, Weybridge, Surrey. 


Superannuation Scheme. 
Canteen Facilities. 
Applicants should be in a position to 
arrange their own housing accommo- 
dation. Assistance can only be given 


with individual lodgings 


Holidays already arranged by appli- 
cants for this year taken into account 


SITUATIONS VACANT 


VICKERS-ARMSTRONGS (AIRCRAFT) 
LIMITED 


Supermarine Works 
have vacancies for 
AERODYNAMICISTS 


at various levels for work on stability and control, 
performance estimation, power plant and ducting 
systems, and flight test analysis ~~ my should have 
a degree or a Higher Nationa! Certificate in acronautical 
engineering and experience in similar work is an 
advantage. The design offices are situated in a pleasant 
country setting and transport is arranged from sur 
rounding areas Assistance given with housing in 
certain cases. Apply to Personnel Manager, at Hursley 
Park, 

Nr. Winchester, Hants [3981 


HUNTING PERCIVAL AIRCRAFT LIMITED 


invite applications for the following vacancies 
ABORATORY Technicians for fixed and rotating 
wing test work. Structural and mechanical test- 
ing with experience of rig design, static and dynamic 
straingauging, resonance testing and use of electronic 
equipment, Some experience on gas turbines would 
be advantage 
*‘HEMICAL Laboratory...Junior assistant required 
to work on the control of aircraft plating and 
finishing processes. Good working conditions with 
msion and life assurance scheme 
RITE stating age, experience, and salary required 
to: The Personpel Manager, Hunting Percival 
Aircraft Limited, The Airport, Luton, Beds [4073 


DRAUGHTSMEN 
STRESSMEN 


required urgently for important new design work b 
large aircraft firm in the north Interesting werk 
under good conditions with salaries commensurate 
with qualifications and experience and contributory 
pension scheme and life assurance benefits 
HOUSING IS AVAILABLE FOR 
SELECTED APPLICANTS 
APPLICA TIONS quoting Ref. 21755 and giving con 
cise details of age, training and experience, 
which are dealt with confidentially, to Box F.794, c/o 
191, Gresham House, E.C.2 [4089 


THE UNITED KINGDOM ATOMIC ENERGY 
AUTHORITY 


Aldermaston, Berks. 


GEVERAL responsible Mechanical Engineering posts 

. for outstanding Design Engineers. Salaries r 

ing between £1,500 and £2,500 according to qualifl. 

cations and experience Superannuation scheme 

Modern houses to rent soon available 

Aree ATIONS in writing, giving full details of 
career to the Chief Personnel ( tr, AW RE, 

Aldermaston, Berks [4096 


DEVELOPMENT ENGINEERS & PHYSICISTS 


OUIS NEWMARK, LTD., have vacancies in their 

4 rapidly expanding research and development 
Sean for Engineers and Physicists for work on 
industrial and aircraft instruments. Degree or similar 
qualifications desirable. Salary according to experi 
ence and qualifications. Pension scheme, excellent 
working conditions, etc. Please apply giving full de 
tails of exguee to: Personng! Officer, Louis Newmark, 
Lid., Prefect Works, Purley Way, Croydon, Surrey 
(4063 


PERMANENT and progressive posts in the Aircraft 
division of 
LOUIS NEWMARK, LTD., 


at 
NEW ADDINGTON 
HE following reonnel are required in their 
Development Drawing Office for work on instru 
mentation, servo mechanisms and similar equipment 
1. DESIGNER with stress experience, 
2. DESIGNERS; 
3. DRAUGHTSMEN 
Ss” AKY sccording to experience and qualifications 
. Pension scheme, canteen, sports facilities, full wel 
fare amenities, excellent working conditions 
LEASE apply in writing giving full particulars to 
Personne! Officer, Louis Newmark, Ltd., Prefect 


Works, Purley Way, Croydon (4062 
OUIS NEWMARK, LTD., have further vacancies, 
4 both senior and junior, for flight trials of auto 


matic control equipment for aircraft and helicopters 
These important positions offer a very wide scope for 
establishing contacts with the entire aircraft industry 
and involve travelling for this purpose The firm 
operates « scheme by which assistance can be given 
in the purchase of a house 
LEASE apply giving full details of career and 
salary required (im strict confidence) to: Per 


sonnel Officer, Louis Newmark, Lid., Prefect Works, 
Purley Way, Croydon, Surrey 4064 
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THE 
BRISTOL AEROPLANE 
COMPANY LIMITED 


LONDON DESIGN OFFICE 


The Company has now fully established its London 

Design Office in Central London, and Design 

Teams are actively engaged with Aeroplane, Heli- 
copter and Guided Weapons problems 


These Design Teams work under the finest condi- 

tions in the centre of London at salaries appropriate 

to experience and qualifications. Promotion is 

given according to merit and a contributory pension 

scheme ensures the future. There is a luncheon 
voucher scheme. 


Vacancies still exist in the various sections of the 
Design Teams and applications are invited from 
those interested in a career 


(a) AIRCRAFT, MECHANICAL, ELECTRI- 

CAL AND STRUCTURAL DRAUGHTS- 
MEN for the Structures, Electrical and 
Mechanical Sections of the Design Teams. 


MECHANICAL, STRUCTURAL, RADIO 
AND ELECTRONIC DRAUGHTSMEN for 
the Guided Weapons Design Teams. 


AERONAUTICAL, MECHANICAL AND 
CIVIL ENGINEERS with a Degree for the 
more senior posts (or professional equivalent) 
or a Higher National Certificate for the other 
posts in the Structures Analysis and Aero- 
elasticity Sections Design Teams 


(d) CHECKER for Full Scale Layout Section 
Experience of checking in an aircraft lofting 
section is essential 


Applications, giving details of experience, qualifi- 
cations and salary required, quoting L.D.O6, 
should be addressed to 


The Personnel Manager, 

The Bristol Aeroplane Company Limited, 
Aircraft Division, 

Filton House, Bristol. 


12"AuGust 1955 


TECHNICAL ENGINEERS 


Senior, Intermediate and Junior Technical Engineers are 
required in the newly-formed 


SYSTEMS GROUP 
of 


The Bristol Aeroplane Company Limited 
at Filton, for interesting work on 
FUEL SYSTEMS 


HYDRAULICS 
AIR CONDITIONING 


on both Civil and Military Aircraft 


There is also a small number of vacancies for 
SENIOR DESIGNER-DRAUGHTSMEN 
with experience on Fuel Systems and Hydraulics. 
Good salaries, working conditions and prospects, together 
with the welfare and pension schemes, make employment 


with the Company an attractive proposition, worth 
considering 


Applications, giving details of experience, qualifications 
and present salary, quoting D.O.46, should be addressed 
to the 


Personnel Manager, 
Aircraft Division, 
Filton House, Filton, Bristol. 


~ 


SPEED 
WITH ACCURACY 


6 Models cover 
2-400 foot ibs 
for 
i’ and 

Drive 


NEW NUT TIGHTENING TORQUE DATA LEAFLET AVAILABLE 


JENKS BROTHERS LIMITED 
BRITOOL WORKS, BUSHBURY, WOLVERHAMPTON, ENGLAND 


66 FLIGHT 
MY. 
STURDY & RELIABLE. 
COMPACT DESIGN. 
ADJUSTABLE. 
SIGHT, SOUND & FEEL. / 
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FLIGHT 


DAVEY, PAXMAN & COMPANY LTD. 
COLCHESTER 


Excellent prospects and scope in 
advanced engineering outside the 
Aircraft Industry offered to 


(Degree Standard) 


DESIGNERS 
DRAUGHTSMEN 


Permanent positions with 
superannuation 


Apply with full details of education, 
training and previous experience to 


Personne! Manager. 


AIRCRAFT DESIGN 
DRAUGHTSMEN 


An expanding aircraft company near 
London has vacancies for a number of 
Project Design Draughtsmen. Appli- 
cants, who must have had several years 
experience in an Aircraft Design Office 
of repute, are required for original 
design work on projects of an advanced 
nature The positions offer excellent 
prospects of advancement to suitably 
qualified men with commencing salaries 
up to £1,000 p.a 


Box A.C.10156 Samson Clark and Co. 
Ltd., 57-61 Mortimer Street, W.1 


HUNTING PERCIVAL 
AIRCRAFT LTD. 


invite applications from the following 


TECHNICAL PERSONNEL 


to work on interesting and pro- 
gressive development programmes on 
Civil and Military Aircraft. 


The scope of work covers the initial 

design, development and production- 

ising of both fixed and Rotating Wing 
Jet Aircraft and other projects. 


SENIOR and 
INTERMEDIATE 
DESIGN DRAUGHTSMEN 


With structural or mechanical 
experience. 


SENIOR and JUNIOR 
STRESSMEN 
With Engineering Degree, H.N.C. or 
similar qualification. 


Aircraft experience an advantage but 
not essential for these positions. 


FLIGHT TEST 
TECHNICIANS 
Experienced in Flight Test reduction 
and analysis. 


These are permanent and progressive 
posts for the right man and promotion 
prospects are good. 
Employment conditions are good 
including Pension and Life Assurance 
scheme. 


Assistance is given in obtaining single 
lodging accommodation within easy 
reach of the works and there is the 
possibility of assistance with housing 

on long-term basis. 
Applications to:— 


The Personnel Manager, 


THE AIRPORT, LUTON, BEDS. 


Apply to: 


ARMAME! 


The following posts are available to designers with a background of 
aircraft or G.W. experience: 


1. ONE SENIOR DESIGNER 
2. TWO DESIGNERS 
3. JUNIOR DESIGNERS (several posts) 


Post | is a senior appointment on the monthly staff of the firm and 

will carry an attractive salary. Applicants are required to have had 

considerable experience in aircraft or missile design and preferably 

experience also on project design. The selected applicant will hold a 

responsible design position and will have considerable scope for 
originality. 

Posts 2 are appointments on the monthly staff of the firm and appli- 
cants are required to have had at least 5 years’ experience of aircraft 
or G.W. design work. 

Posts 3 are weekly staff appointments and will carry good salaries 
and excellent prospects. 

Assistance can be given to housing selected applicants for posts | and 2. 


TS DIVISION 


SIR W.G. ARMSTRONG WHITWORTH AIRCRAFT LTD. 


BAGINTON, NR. COVENTRY 


SITUATIONS VACANT 


P.1./STAFF PILOT with Meteor experience re 
@ quired. Single accommodation available. Apply 
Chief Pilot, Airwork Limited, R.N.A.S., St. David's, 
Pembroke shire [4087 
EST and Laboratory Engineers required for gyro 
and electro mechanical instruments Apply stat 
ing age, experience and salary required to S. G. Brown 
Lid., Shakespeare Street, Watford, Herts {0147 
7IRST-CLASS Estimator of small machine details 
required by King Aircraft Corporation, Hilling 
ton Gieeaee S.W.2 Apply in writing to Works 
Manager stating age, experience and salary required 
(4047 
ESIGNER Draughtsman required for new 
hydraulic engineering company in West End of 
London. Commencing salary £1,000 per annum with 
increments according to ability. Age 28-40 Write 
iving full details of experience to Box 5548 [4076 
re HNICAL Assistant required with thorough 
knowledge of hydraulics as applied to aircraft, to 
conduct experimental work on filtration Apply in 
writing only, giving full particulars of present salary, 
experience, etc to Head of Laboratories, British 
Filters, Maidenhead (4075 
TT HNICAL Assistants required for interesting and 
varied work in Heat Exchange Test Dept., H.-N. 
Standard, post graduate experience also offered in this 
held Apply, giving age, experience, salary required to 
Delaney Gallay, Ltd., Vulcan Works, Edgware Road 
Cricklewood, N 2 4041 
RMSTRONG SIDDELEY MOTORS LIMITED 
invite applications for a senior executive position 
on gas turbine aero engine Technical Sales Good 
knowledge of performance, work and managing ability 
essential, Please quote reference WITWB, Armstrong 
Siddeley Motors Coventry (4033 
ATEFIXER with experience of detail and assembly 
preferably in aircraft, but not essential, Position 
offered is permanent and progressive. Write in first 
iMestance stating age, experience and salary required to 
Personnel / Staff Manager, Field Aircraft Services, Lad., 
Nottingham Aerodrome, Tollerton, Nottingham. (4086 
SENIOR Streseman required for work on aircraft 
” hydraulics and undercarriages. Hons. degree and 
minimum ‘S years’ stressing experience Send for 
application form and state salary required to: Chief 
Stressman. Electro-Hydraulics, Limited, Liverpool 
Road, Warrington, Lancs {4097 
SSTIMATOR (Senior) experience components, sub 
“ assemblies, and details, preferably in the aircraft 
industry. Write in first instance, stating age, experi 
ence, and salary required to Personne! / Staff Manager 
Field Aircraft Services, Lid., Nottingham Aerodrome 
Tollerton, Nottingham [4087 
ORKS Manager for new substantial company in 
London area manufacturing complete aircraft 
Must be top grade man with wide experience and 
background Excellent opportunity in progressive 
organisation. Reply in confidence, full details of ex 
perience. Box 5403 [4092 
I EVELOPMENT engineers and technicians re 
quired in research department of « well-known 
firm of precision engineers, particularly for work in 
connection with servo systems, small precision motors, 
and gyroscopic instruments Apply stating age, ex 
perience and salary required to t G. Brown, Lid 
Shakespeare Street, Watford, Herts [0146 
p** IGHTSMAN (Designer) for work on conver 
sion and repair of aircraft. Must be able to work 
on Own initiative, some knowledge of stress analysis 
and/or design of interior furnishings an advantage 
Write stating age, experience and salary required to 
Personne! / Staff Manager, Field Aircraft Services, Lid 
Nottingham Acrodrome, Tollerton, Nottingham. (4085 
ETHODS Engineer required by progressive en 
gineering company situated 15 miles London 
Applicants must be fully conversant with modern 
machine shop, press shop, and fitting shop practices 
Good salary paid to suitable applicant. Write in first 
instance, in confidence, giving details of past experi 
ence and salary required to Box No. 5623 [4095 
I RAUGHTSMAN., senior, required for work on 
aircraft components. Experience in the aircraft 
industry desirable, but not essential; good mechanical 
engineering draughtsman will be considered Capable 
of working with the minimum of supervision. Write 
giving details of age, experience and technical qualifi 
cations to: King Aircraft Corporation, Fifth Street 
Montrose Ave., Hillingdon, Glasgow, W.2 (4058 
[DESIGNER Draughteman required in the Installs 
tion Section of the Department of Aircraft Pro 
pulsion. Applicants should have experience of engine 
test beds and research projects: HNC. of equivalent 
preferred Salary range £500-£750 per annum 
depending upon age, qualifications and experience 
Application forms from Chief Clerk, The College of 
Acronautics, Cranfield, Mletchley, Bucks [4088 
DLANNING Engineers with experience of detail 
manufacture and sub-assembly, preferably sheet 
metal as applied to aircraft. Must be conversant with 
modern production control methods Excellent oppor 
tunity for the right men Apply in writing, statin 
experience, age and salary required to Personnel Staff 
Manager, Field Aircraft Services, Nottingham 
Aerodrome. Tollerton, Nottingham [4084 
STRENGTH of Materials Laboratory working on 
* research and development in connection with 
combustion equipment for sero gas turbines and 
similar projects, has vacancies for experimental per 
sonne! Men who have been Senior N.C.O.'s and 
Petty Officers with aircraft engineering experience 
might be particularly interested in work on projects in 
hand. Apply in writing giving full particulars of train 
ing and experience to The Personne! Manager, Joseph 
Lucas Limited, Hargher Clough Works, Burnley 
{4079 
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FLIGHT 


SITUATIONS VACANT SITUATIONS VACANT SITUATIONS VACANT 

ELL-KNOWN Midland sero engine company ECHNICAL Artist required for Publications PROJECTS Engineer. A vacancy exists in the 

requires Mechanical Engineering Designers and Department. An interesting and varied work research department of a progressive engineering 
Dreughtemen t© jom teams on various aspects of | programme calls for ability to produce first-class| company situated 35 miles London, for a projects 
engine construction. Initial salary £650-£1,000 per | perspectives in line and half-tone from blue-prints and | engineer to work on the development of electro- 
annum. Owing t© expansion in new drawing offices personal investigation. Working conditions are excel- | mechanical, hydraulic and clectronic aircraft equip- 
with excellent working conditions, departments will| lent, the surroundings congenial and the position| ment. Position offers unusual scope; real ability and 
offer good prospects to men with initiative. Sickness | permanent. Apply giving particulars of age, experience | initiative are sought and will be recognized. Write in 
benefits for families and pension fund. Pull details,| and salary required quoting ref. F/37, wo the | confidence, giving brief details of qualifications and 
woting reference ADE to Box 5608 [4091 | Personnel Officer, Seunders-Roe Limited, East Cowes, | experience to Box No. 5624 (4094 
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UHLHORN, AVE, LONDON 


LTD., 53 CITY ROAD, LONDON, E.C.1 
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